HOUSATONIC _RIVER

CONN., MASS. AND N.Y.

REPORT ON SURVEY

FOR FLOOD CONTROL

UNITED STATES ENGINEER OFFICE

PROVIDENCE, RHODE ISLAND
JUNE 20, 1940



REPORT ON SURVEY

OF THE HOUSATONIC RIVER AND TRIBUTARIES

"FOR FLOOD CONTROL

Aen  mamt e swww wess  deam

UNITED STATES ENGINEER OFFICE
PROVIDENCE, RHODE ISLAND
JUNE 20, 1940

PR LTI S N



GENERAL INDEX
Pages
REPORT 1 - 67
APPENDICES 1 - 11
APPENDIX A - PRINCIPAL EXISTING DAMS AND
WATER-POWER DEVELOPMENTS 1-5
APPENDIX B - FLOOD LOSSES 6 - 24
APPENDIX C - LOCAL PROTECTION WORKS 25 « L6
APPENDIX D - DETAILS OF DESIGN AND ESTIMATES
‘ OF COS? Ly - 66
APPENDIX E - POLLUTION 67 - 11l



Paragraph

W e
»

o

8.
Q.
109
11.

12.
13.
1)4..
15.
16.
17'

18.

19.
20:

21.
22,
230
21‘-.
25,
26.
270

28.

29

INDEX TO REPORT
Subject
I. GENERAL
AUﬁ}ORITY. . - . - L] - L] - - - - L] L]
SCOFE OF THE INVESTIGATION o o « « &
PRIOR mPORTS. $ ® & ¢ ¢ * ®. % & ¢ o
REPORTS OF OTHER AGENCIESe o o o o o
EXTSTING PROJECT o o ¢« o o v o o o »
8. Fedel'allonnoqonbloc
B, Local improvéments. e o « « o o
EA-PS * » L] L ] L] L] * - . L] L ] - L] L] . L]

II. DESCRIPTION OF HOUSATONIC

GENERAL - L " @ - L L]
LOCATION AND SIZE. .
TOPOGRAFPHY o ¢ o » &

*
L]
&

L

DESCRIPTION OF MAIN STREAM
DESCRIPTION OF TRIBUTARIES
g, Naugatuck River + . .

b.  Shepaug River .
Ce 8til1l River .

d. Rocky River .
€. Texmile River .
GEOLOGYe « « o o o o
POPUIATION o o & o
INDUSTRIES o« o » « &

AGRICULTURE.

TRANSPORTATION FACILITIES. +
DEVELOPMENT OF WATER RESOURCES

* % 4+ & + &

»

. o o ¥ 4,

« ¢ o g = &

2. Housatonic River. . .
D. Naugatock River . . .
c. Rocky RIVET « o o o o o
WATER SUFFLY AND OTHER DEVELOPMENTS,
RECREATION « o o o o & « 5 o o + s o

WILD LIFBe o o . s

111,

CLIMATEs o o » + o o o o o

PRECIPITATION. o o o
SNOWFALL

LI I a .

-

o

CHARACTERISTICS OF STORMS.
RUN~OFFo o o & s o ¢ & s o
INFLUENCE OF TOPOGRAPHY UPON

INFLUENCE OF TIDE UPON PEAK FLOOD STAGE

I’vﬂ

o * L]

* & 8 * ¢ & 8 9 o

* a2 @« * a

FLOOD

HISTORICLL FLOODS AND STORMS
2. Flood of November 1927.
b. Flood of March 1936 , .
c.  Flood of September 1938
MAXIMOM COMPUTED FLOOD . o .

-1l -

L ] L ] > L]
PRI T
. [ ] L] [
(] L] - -
« 6 v &
L] L] » [ 3
L] - LJ [ ]
L] L - L]
L] L . L]
L] L] L] -
. s, @
L T Y
Ll - L] L ]
s ¢ *

. % s

* - -
L ] L ] . L ]
L] L] L] L]

RUN-OFF

D.A. T.o.t‘:.

- . -] L
L] » * [ ]
. L4 - L ]
a o o+ 8.
PO R T

e e »
¢ & »
.« v
. & 0
L Y
-« s &
[ 3 L
LI T
BASIN
s v s
e .
o » @
* 4 .
I I
. a3
*» &
- - L]
® o @
. 9
.« & 8
« o e
. a0
. o @
s & s
. e .
*« ® «
[ ] . o
v e &
* * =
s 8 w»
LI T

2 * * & 4

HYDPROLOGY AND METEORQLOGY

L2
*
LY
*
L 4
.
S

. * o -

e * 4 & g5 =2 ¢

e ¢ o4 = 4

v 8 e * 4 P & 4 * 8 + 8 . p *+ % o » g " @

- - 4 * 9

* » g e 8 4, & o

= * 5 e 4 % o

- % = 4 5 & ®B & a4 @ & a s & * A & o & » @ a % & & # 0o * @

s * & » @ ©°5 @

- - 8 *« »

# ® ©° & 5 & s ¢

. ® ® & ¢ ® » B g © w2, ¢ # ¢ * g 2 s W = a

. # & & & & =

o ° ° & @

4 & 9 o & o a

s & ® 5 & F a 3 b @ 9 B 4 ¢ L & & = s B ° =

. & * 4+ o

s » 9 & g * #& o & ¢ a & 8 © g-® 8 = s @8 o * . 8 8 P 2 4 8 =

- L ] - o [ 3 L3 a

a ® * o 4

54 o * & a & o

L ] L] * L IR - Ld - - o * - - - L L) [ ] - a - L L

*« & & & & = =

s 4 @ o 0w

Page

IR EEEB R



Paragraph

500
31,

32,

35

3l
35.
36,

37+
38,
39.

L3,

5.
Lé.
.

INDEX TO REPORT (Continued)

Subject
V. FLOOD LOSSES

GENERﬁLo R S T T N S I T S T

FLOOD LOSSES OF RECORD 4 o ¢ o o & ¢ ¢
a. Losses of March 1936, s ¢ « « o «
B. Losses of September 1938. « + « »
To Summary D T R R e A
AVERAGE ANNUAL FLOOD LOSSES. o v o o
B Ammual direct los3esSe o ¢ o s 6 o
B, Annmual indirect 10556Ss o o o+
¢. Depreciation 10SS6s « « s o o o o
TLOOD PROTBCTION BENEFITSe o o o« o & o

VI. TMPROVENENT DESIRED

PUBLIC HEARTNZSe o o o o o ¢ o s s o &
MEASURES ADVOCATED BY LOCAL INTERESTS.
SANITATION o % o o ¢ ¢ o & o 2 s o &
CONSERVATION ¢ o & o ¢ o o o s » ¢ & »
WAVIGATION o o o o ¢ o o s o 2 & o & »
WILD LIFEe ¢ o o o ¢ & « s 2 + 2 o v

VIT. FPLAN OF IMPROVEMENT

GB:NERJXLO!C'.Q!C.O!'.

OPERATION OF BEXYSTING RESEEREVOIRS o «
ADDITTONAL STORAGE + ¢ ¢ « o 5 « o o
8., Thomsston « « « » o 4 8 s s 0 v
E; Hinsdalee o o ¢ ¢ o s ¢ ¢ o & o &
‘E- Dalione « o o o ¢ o ¢ ¢ 4 + o « +
§e Lenox Stationt e o o v ¢ o o s v o
e L] Egremonﬁ » L] L] - -* L] - [ ) L] o L L] -

——

Local Protection

LOCALITIES STUDIED o o ¢ o o 5 o o &

Chennel Improvements

PITTSFIELD, MASSACHUSETTS.

e s s o
8., Plan ITs ¢ 2 o o o o ¢ 5 % 0 o 8 »
E‘ Plan- II . L ] L] o a & . L L] L] * L »
Co Plan IITe o ¢ v o v o o s o o o+ s

Levess and Wallsg

LEE, MASSACHUSETTS o o & o » s * o & 0
P‘-.- Columbia Mill " % %+ 8 & % s 8 & ®
GREAT BARRINGTON, MASSACHUSETTS. + o
E..» Monlm@nt MillSe o o o s ¢ ¢ o o o
WATERBURY, CONNECTICUT & o o » o o o o

-1 -

. ® 4 & v o * a2 @ @ & e * = s »

«s @ s & * e a =

* o g &

e o B B
M

# & 2 T 5, & 4 e & *

s ° & @& & =

e ®* & a4 & * o =

o L] -» [

o & & 4 #

* & & 4 b & & a2 " »

» g - - o -

» B & s w ¢+ v @

. =+ ¥

¢« » & *

e ® & & o o o 8 % & 4 4 o g e

e ® & @ & L o @

o a L ] -

« & & 2 o

® ® o e > g 4 9w «

« # @& €& o 5 9 ¢

-+ L - -

*« & * 3 @«

- & & 8 + »

* * o o = * o @ ® 5 3 o e &

a & & *® s 5 ® o

.« » ® » -

*« & 4 »

[

- » » L] - a L] - L] ) - - - *

- - [ ] -

*® o e c° @®

* & ® ¢ 3 5 o 4 & =

v o & » s & % ¢ & o B » « ® ® = = =

Page

21
31
31
31
32
33
33

35
35

37
38
38
39
39
59

L8

L9
50

51

52
53
5l



Paragraph

L8,

9.

50,

51.

52.
53+
5.
554
56.
574

58.

INDEX TO REPORT (Continued)

Subject
VII. PLAN OF IMPROVEMENT (Comtinued)

Power and Conservation

POWER..‘.......'.I'...I..
a. Power development et the Thomaston site
B. Power storage for downstresm benefits .
CONSERVATION « v o o o o o o s o o ¢ o o o o

VIII. DISCUSSION AND CONCLUSIONS

GENERALe o o o ¢ s 8 o 2 o o @
a. Housatonic Rivere ¢« o« « o
Bs  Naugatuck River s o o o
FROPOSED PLAN OF IMPROVEMENT .
. Thomaston Reservoir . + .

* 8 o s ® @

TOSTS AND BENEFTTS o o o o «
UNEVALUATED RENEFITS . . . .
ATTITUDE OF LOCAL INTERESTS.
CONSERVATION AND POWER + o &
POLLUTIOND L ] [ ] [ ) » L ] » L L ] L ] [ ]
ENFORCEMENT OF STATE AND LOCAL REGULA

4 ® & o & & s ¢ € g
a6 & * o s % & & 4 =
*® # & o ® * & 8 8

[ 3
L]
*
»
L]
L]
-
L
L
.

L ]
L ]
.
.
L]
L |
a
-
*
L]
S

* * & & o

TON.
IX. RECOMMENDATIONS
RECOMTDATIONS L » L] . L ] L ] L L - L - » » LJ .

- {Y =

.« & &

- L J - - L3 L] - * L 3 L L]

- - - - L] - L] - - [ ) -

- . 5 ®

- - - L o » - - - L ] -

. 8 & &

*« & & ¢ » * & 4 & g =

» [ ] L o

*# & & & o * P 5 B -

| Page




INDEX OF TABLES

2&2}2 Titie Poge
I DRAINAGE AREILS AND PERTIMNT D;:.TA. 2 & & & 8 & ¢ 8+ a8 * @ 9
IT POPULATION BY STATES o o o ¢ 2 o ¢ 5 o s ¢ s 0 5 2 0 s s & 12

IIT  PRINCIPAL INDUSTRIES AND POPULATION OF MOST IMPORTANT
CITIES AND TOWHS o ¢ ¢ ¢ o ¢ 5 2 o « s 8 # s ¢ 8 8 5 o @ 15
IV MANUFACTURING ESTABLISHMENTS o o o o o o o = ¢ « ¢ o o s o i
vFumDUCTS......'.l.‘.....ll...... 15
VI CLIMATOLOGICAL DATAs o o o ¢ & ¢« ¢ = v 8 & s s 4 s o 0 v » 20
VII  MEAN MNONTHLY PRECIPITATION AND RUN-OFF IN INCEES o o o o o 22

VIII HYDROLOGIC DATAcve o o o o 5 o o o o o s s 8 5 + s o o« o o el

TX  COMPARATIVE FLOOD MAGNITUDES -~ FLOODS OF MARCH 19%6 AND
SEPTEMBER 1938 AND MAXIMUM COMPUTED FLOODe « o s o o o o 20

X  DIRECT FLOOD LOSSES, FLOODS OF 1036 AND 1938 & & o o » « » 33

XI FLOOD ELOSSES BY DAMAGE ZONES o o o o o ¢ & » ¢ ¢ a o ¢ & & 3l

XII  LOCALITIES INVESTIGATED FOR INDIVIDUAL PROTECTION. « « » » Lé

XII1  POWER DEVELOPMENT AT THOMASTONK RESERVOIR o s ¢ o o o & = o 55

XIV  PONER CONSERVATION STORAGE AT THOMASTON RESERVOIRe ¢ o » o = 56

XV  REDUCTION IN DIRECT RECURRING LOSS&S ON THE WAUGATUCK
RIVER EFFECTED BY THE PROPOSED THOMISTON RESERVOIR o o o 61
XVI - REDUCTION IN DISCHARGE AND STAGE ON THE NAUG.LTUCK RIVER
EFFECTED BY THE PROPOSED THOMASTON RESERVOIR -~ FLOODS OF
MARCH 1936 AND SEPTEMBER 1938, AND THE MAXIMIM COMPUTED 6
FLOOD. L * L 4 L . ¢ » L * » . - e L L] L - L - L] ] . 1

INDEX OF PLATES

Plate ‘ Title Page
1 HOUSATONIC RIVER == MAP OF WATERSHED & « o v 2 e s o ¢ + o 65
2 PROFILES -~ HOUSATONIC AND NAUGATUCK RIVERSe « » o o o o & 66
3 HOUSATONIC RIVER ~- RECOMMENDED FLOOD CONTROL PROJECTe o o 67



Subject:

Tos

1,

WAR DEPARTHMENT
UNITED STATES ENGINEER OFFICE ‘
PROVIDENCE, RHODE ISLAND ' : v

June 20, 1940

Report on Survey of the Housatonic River and Tributaries
for Flood Control,

The Chief of Engineers, U, S, Army, Washingten, D. C.
{Through the Division Engineer.)

SYLLABUS

The District Engineer finds that flood losses
in the past along the main stem of the Housatonic
River are not sufficient to Jjustify reservoir pro-
tection; but that past losses and great potential
flood damege in the basin of the Naugatuek River,
the principal tributary of the Housatonic River,
warrant protective works by the United States. He
recommends the construvction of a reservoir on the
Neugatuek River above Thomaston, Connecticutb, %o
protect the intensely developed Naugatuek Valley.
He fwther recomends thet this reservoir be built
in the irmediate future, since uninterrupted oper-
ation of the brass and other metal manufecturing
facilities of this valley are wvitally importent to
national defense. The sstimated total cost of the
reserveir is 45,150,000, this total cost to he borne
by the United States. At thirty-two loczlities which
suffered sharp flood losses loecal protective works
were studied, but thelr costs exceed estimated bene-
fits, except at two privetely owmed mills. No lo-
cal protective works are recommended., There is no
Justification for improvement by the United States
with rcspect to power development ond irrigotion or
with respect to navigation beyond the existing
project. '

I. GENERAL

AUTHORITY. - Eouse Document No, %08, Sixty-ninth Congress,

first session; which was enccted into law, with modifiections, in Section

I of the River and Harboer Act of Jonuery 21, 1927, suthorized o preliminery

report on the Housatonic River., Pursuent to this cet, & preliminary report

was submitted by the District Engineer on June 25, 1931, and was printed in

House Document No. 2116, Seventy-second Congress, first session.,

-1 -



a. A review report was submitted om October 1, 1936, in
compliance with a resoiution approved and sdopted by the Committee on
Flood Control of the House of Representatives on April 2, 1936, as
follows:

"Resolved, by the Committee on Flood Control of
the House of Representatives, that the Boerd of
Engineers for Rivers and Harbors, created under
Section 3 of the River and Herbor Act approved
June 13, 1902, be, snd isg hereby reguested to re-
view the report on the Housalonic River, Conn.,
submitted in House Document No. 2Li6, 72nd Con-
gress, first session, with a view to determining
whether eny modification of the recommendations
contained therein is deemed advisable as a result.
of the rscent severe floods.”

b. . This report is submitted in sccordance with a favorable
recommendation on the review report by the Bourd of Engineers for
Rivers and Harbors, dated March 29, 1957, as {follows:

"The Board recommends o swvey of bthe Housatonic

River in Connecticul and Messachusetts to deter-

mine the advisability and cost of improvement

and the local cooperstion to be required,”

In o letter dated July 30, 1937, the Chief of Engineers directed a sur-~
voy of the locality as rocommended by the Board of Engineers for Rivers

and Harbors.

2. SCOPE QF THE INVESTIGATION. - This report presents the re-

sults of the preliminary exemination and survey for flood comtrol on
the Housatonic River and its tributaries, and collateral studies cover-
ing pollution and additional storage for pover, conservation, recrea-
tion, and sanctuary for wild life. It investigates one flood control
reservoir on the Naugatuck River, three reservoirs on the upper House-
tonie River, one reservoir on the Green River, and local protection
works at numerous locolities within the watershed. Data on hydrology
and meteorology, geology, flood losses, pollution, power and oonserva-

‘tion, end recreation, end the conelusions drawn from them, together



with deseriptions, estimates, and ecomomics of the proposed plan, are
included in this report. . Pertimnent data, descriptions, and estimates
in greater detail are given in the appendix.

3.  PRIOR RBFORTS.’

a. A preliminary report was submitted June 25, 1931, under
the provisions of House Document No. 308, Sixty-ninth Congress, first
session, and covered the features of navigation, flood contrel, power
development, and irrigation. It was entitled "Housetonie River, Con-
necticut, Massachusetts, and New York," and was printed in House Docu~
ment No. 246, Seventy-second Congress, first session. In this report
it was found that: |

(1) Modification of the existing navigation project
was not advisable.

(2) There was no flood problem.

{%) There was potential water pover copable of being
developed on an economicael basis.
(I4) Irrigation wss not necessary.
(5) The navigation project couvld not be coordinated
with power devélopmen%, flood control, or irrigation.
This report gives & complete summary of all previous reports on the
Housatonic River.

b. A review of House Document io. 2l on the Housabonic
River was submitted by the District Engineer on October 1, 19%6. This
review discussed the Housabonic River with respect to flood control,
based upon the information contasined in House Document No. 2L6, various
reports and investigations made by State aﬁd nrivate agencies, and addi-
tional data gathered by this office during and after the flood of March
1936, In this report the District Engineer found that, in the portiom

of the Housatonic Watershed in Comneoticut, oconditions were such that



damage from floods wes not excessive; but that in Massachusetts large
areas and populous centers are subjeet to overflow, and considerable
loss results. A survey of thet portion of the basin in Massachusetts
was recommended to determine the econemic feasibility of improvements
for flood control end water conservation,

Lt REPORTS OF OTHER AGENCIES, ~ The Massachusetis State Senate

Document No. 289, entitled "Report of the Commission on Webterways and
Publiec Lands on the Water Resources of the Commonwealth of Massachusetts,”
printgd in March 1918, gives valuable physical data on the Housabtonic
River in Massachusetts. A summery of high-water marks observed on the
Housatonic River in Massachusetts is available in "High Water Data,
Flood of March 1936 in Massachusetts," and "High Weter Data, Floods of
March 19%6 end September 19%8 in Massachusetts," prepared by the Massa-
chusetts Geodetic Survey. Following the flood of September 1938, =
"Report of Investigation of September 1938 Flood" was prepared by =
group of consulting engineers for the Department of Public Works of
Massachusetts. This report presents maps, profiles, high-water data,
damage statistics, and costs of stream clearance improvamsﬁts for all
streams within Massachusgebtts. Severzl reports on pollution in the
Housatonic River have been published and are listed in appendix E.
Various other reports have bsen publighed by the State Plamming Boards

of Comneoticut and Massaéhusetts, and by town sgencies, ana have been

of waluable assistance in the determination of experienced flood damsges.

5. EXISTING PROJECT.

a. Federal.
(1) fThere has been no Federsl improvement for flood
control, and there is no existing Federal floocd control project on the

Housatoniec River or its tributaries.



S ~ —

{2) The Housatonioc River is navigable to Shelton, Con-
necticut. Navigation above Shelton is limited to craft of less than
3~foot dreft which caen pass the Shelton Dem by means of a canal and
locks and proceed as far as Ofter Rock, which is the head of'navigation,
gsome % miles above the dam and 16.5 miles from the mouth. The original
projeet was adopted in 1871. 1In its present modified form it provides
for a channel, 18 foet deep at mean low water end 200 feet wide, from
‘the mouth to the lower end of Culvers Bar, a distance of about 5 miles,
and thence 7 feet deep and 100 feet wide to Derby and Shelton, a dis-
tence of sbout 8 miles, and inecludes auxiliary structures to maintein
and protect the charmel. The present project is 29 percent complete.

b. Local impfovements. - Following the September 1938 flood,

the Sﬁﬁte of Massachusetts appropriated §1,000,000 for a state-wide
project of channel clearing end waterway reconstruction in an act ap-
proved October 28, 1928, In meny cases, the United States contributes
to the cost of the projeets since a large nunber of them recelive Work
Projects Administration funds for the work. Under the provisions of
this act a channel-clearing and straightening projeet is contemplated
in Pittsfield, Massachusetts, at a cost to the State of $75,000, The
City of Pittsfield has budgeted an additional $40,000 to cover the cost
of redising two bridges and elimineting other obstructions to the flow,
An extensive channel improvement project sponsored by the City of
Naugatuck, Connecticut, has been completed. It has been necessary to
replace bridges at Pittsfield, Massachusetts, and at Torrington, Seymour,
and Derby, Comnecticut. The result of all these projsots has been to
increase the capacity of the stream channel at the points concerned,
These completed and proposed projeets will alleviate flood conditions

in the immediate wvicinity of each improvement, but will not provide com~

plete protection against future floods. The reduction of total flood
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damages as a result of these projects will be a small percentage of the
total damages in the entire basin.

60 MAPSI

a. The Housatonic River Watershed l1ls completely covered by
the standard quadrangle maps of the United States Geological Survey on
a scale of 1:62,500. These maps were used in preparing the plan of the
watershed, Plate No. 1. Various city maps are also available,

b.  This office has prgpared high-water profiles elong both
the Housabtonic and the Naugatuck Rivers. Smell areas have been mapped
in Waterbu}y, Commecticut, and Pittsfield, Massachusetts, Resgervoir
sites have been mapped at two locabions near Thomaston, Comnecticut, and
one location near Dalton, Massachusetts.

&+ At the request of the Providence United States Engineer
Office, the United States Army Air Corps, in 1939, made airplane photo-
graphs of large portions of the Housatonic Watershed. These picfures
are at an approximate scale of 1:12,000, and have been of value for

reference in the proparation of this roport.



II. DESCRIPTION OF HOUSATORIC BASIN

7. GENERAL. -~ The Housatonic River and its tributaries drain an
area of 1948 square miles in western Connecticub, western Massachusetts,
and eastern New York. The Housatonic River is a tidal estuary from Long
Island Sound, four miles east of Bridgeport, Comnecticut, to Derby and
Shelton, Connecticut, where it receives the fresh water discharge of the
Naugatuclk and Housatonic Rivers.

8. LOCATION AND S8IZE. - The Housatonic River Basin lies princi-

pally in western Comnecticut. The river has its source in western
Massachusetts near Washington Station. The Naugatuek River is the
principel tribﬁtary and has its source in western Comnecticut, north
of Torrington._ The Tenmile River lieg in eastern New York. The drain-

age area, by Stetes, is as follows:

Connectiout 1,23L sguare miles
Massachusetts L99 square miles
New York __ 215 square miles
Total 1,948 square miles

The wetershed is rouvghly elliptical in shape, heving a meximum width in
an eagt-west direction of 35 miles, and o moeximum length in é north~-south
direction of 98 miles. Plates Nos. 1 and 2 show a general wabershed map
and profiles of the Housstonic and Naugatuck Rivers,

9« TOPOGRAPHY. - The Housabtonic Basin is hilly, with wooded hill-
tops and cleared valleys. The latler are largely devobted to fsarming and
dairying in the Housatonie Valley, and to cities end manufacturing in
the Naugetuck Valley. The elevetions vary from mean sea level to a mexi-
mum of about 2660 feet above meen sea level along the northern divide
of the watershed. The hills along the watershed rise to heights about

1000 feet above the valley of the Housabtonle River. The average elevation
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is approximately 920 feet sbove mean sea level. The topography of the
entire drainage area is shown on United States Geological Survey maps
on & scale of 1:62,500 with 20-foot contour intervals.

10. DESCRIPTION OF MAIN STREAM. - The Housabonic River rises near

Washington Station, Massachusetts, in the heart of the Berkshire Hills,
end flows northward through Hinsdale to Daltoi, thence southwest to
Pittsfield in western Massachusetts. At Pittsfield it is joined by
thé West and Southwest Branches, and thonce flows in a southerly direc-
tion for 132 miles across Massachusebts and Commecticut to its mouth in
Long Island Sound, L miles east of Bridgeport, Connectiéut. The river
valley in Comeceticut, from FallsVillage southward, is narrow and
flanked by hills on either side, with but 1ittle low-lying land. The
exceptions to the latber are in the vieinity of Kent, where the valley
is approximately one-half mile ﬁide, and in the vicinities of New Milford
and Stratford, where the widths are spproximately one mile. Above Falls
Villege in Connecticut and in Massachusebts, the valley is in general
much broader, wvarying from one to three miles in width. In the vieinity
of Sheffield, Massachusotbs, the wide wvalley is allurinl in character,
end the river flows in a meandering cowrse, The lenagth of the river
along its course from Pittsfield to the mouth iz about 132 miles, and
the fall is 960 foot, of which 315 foet occcur in Messachusetts and 645
feet in Connecticut. In several places the river has cub through the
gravel to the underlying ledge rock, over which it flows in abrupt falls
of varying heights. While sdvantage has been teken of many such falls
for the production of power for manufacturing plents snd for the genora-
fion of electricity, there is still considerable heed which is unde-
veloped, Below Sholton Dem the river is tidel for & disbtance of 13-1/2
miles to its mouth. Pertinent data concerning the Housabonic River are

given in Table I, und a profile of the river is showa on Plate No. 2.



TAELE I

HOUSATONIC RIVER - DRAINAGE AREALS AND FERTINENT DATA

Drainage Miles from
River area, mouth of the
square miles| Housatonic
Housatonic, at mouth 1,98 0
Housatonic, at Derby, Comn. (including Naugatuck
River) 1,892 12
Housatoniec, at Stevenson, Comn., U.S.G.3. Gage 1,545 19
Housatonic, at Bulls Bridge Dam, Conn. 78l 5%
Housatonic, at Falls Village, Comn., U.5.G.S. Gage 632 75
Housatonic, at Commecticub-Massachusetts State line 581 83
Housatonic, near Great Barrington, Mass., U.S.G.S.
Gage 280 105
Housatonic, at Pittsfield, Mass. {including West
Branch} 130 131
Housatonie, at Van Sickler Dam in Pittsfield, Mass. 71 132
Housatonic, at Coltsville, Mass., U.S.G.S. Gage 57 136
Naugatuck, at mouth 312 iz
Naugstuck, near Naugatuck, Conm., U.S.G.S. Gage 2h6 2l
Naugatuck, neer Thomaston, Conn., U.S.G.S. Gage 72 L3
Neuwgatuck, at Torrington, Conn. {including East
© Branch) LS 51
Hop Brook, at mouth 17 26
Mad, at mouth 26 30
Steel Brook, at mouth 17 23
Hancock Broock, st moubh 1L 3
Branch of Naugatuck, at mouth 23 %9
Leadmine Brook, at mouth 2l 43
Pomperaug, at mouth 89 26
Shepaug, at mouth 157 32
8till, at mouth 72 I
Rocky, at mouth 4l L5
Tenmile, at mouth 209 52
Salmon Creek, at mouth Lo yin
Hollenbeck, &t mouth Lhy 77
Blackberry, et mouth L7 82
Konkapot, at moubh 63 83
Hubbard and Schenob Brooks, et mouth L6 93
Green, at mouth he g9
Williams, at mouth L3 105
West Branch, at mouth 59 1351




11, DESCRIPTION OF TRIBUTARIES. - The most important tributaries

of the Housatonic River are the Naugatuck, Shepaug, Still, Rocky, and
Tenmile Rivers. There are many smaller tributaries which will not be
discussed in detail in this peragraph. The most importent single tribu-
tary is the Naugatuek River.

a. Naugatuck River, - The Naugetuck River is a non-navigable,

shallow, rapid-flowing stream lying wholly in Connecticut and east of the
Housatonic River. The drainage area 1s 312 square miles. The heoadwaters
are within sixmiles of the Comnectiocut-Massachusetts State line, near
Norfolk, where the watershed has an elevabion of 1500 feet. The general
direction of flow is southerly, through Torrington, Thomaston, Waterbury,
Neuvgatuck, Beacon Falls, Seymour, and Ansonia, to Derby where it joins
the Housatonic River at tidewster, about 12-1/l) miles from Long Island
Sound. The drainage arca is similar in shape and topographic features

to the Housatonic Watershed. The river valley is narrow, with rocky
hills rising on either side of the stream. There 1s a fall in the river
of 529 feet from Torrimgton to Derby, some of which is utilized by manu-
facturing industries., Pertinent data concerning the Naﬁgatuck River are
given in Table I and a profile of the river is shown on Plate Ho. 2.

b.  Shopaug River., - This stream has a long, narrow drainage

area of 157 square miles 1lying wholly in Comnecticut between the Housa-
tonic and Naugatuck Rivers. The source is west of North Goshen, whence
it flows in e southerly dirsction to its junetion with the Housabonie
River 10-1/2 miles below New Milford. It has an average slope of 30.5
feet per mile. The City of Waterbury has, by sct of the State Legis-
lature, secured the right to divert practically the entire run-off from
37 square miles of drainage areca on the West Branch of the Shepaug River
for its water supply. The economic value of the Shepaug River now lies

principally in its use for water supply.-
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e. Still River. - This streem has a drainage area of 72
square miles. Its source is west of Danbury, whence it flows through
the city and northwesterly to its confluence with the Housatonic River,
two miles south of New Milford. There sre numerous lakes and swamps
about Danbury, the former being utilized as a form of mumicipal water
supply.

d. Rocky River. ~ This stream has o drainage area of il
 square miles, lying north of Danbury and west® ofrthe Housatonic River,
which it joins 1-1/2 miles above New Milford, It is the location of a
punped-storage hydroclectric station of the Connecbicwut Light and Power
Company. A& dam and dikes were built in the basin, creating a reservoir
having 8,3 square mileg of surface srec. Further detalls are given in

paragraph 17c.

€. Temmile River. - This stream has a drainage area of 209
square miles, most of which lies in Dutchess County, Wew York., It joins
the Housatonic River three quarters of a mile below Bulls Bridge, Con-
necticut. In the past it has been considered as a possible source of
water supply for New York City, but the interstate character of the
stream hes prevented its development for this purpose.

12, GEQOLOGY. - The Housatonic Watershed lies in the highland area
of western Conmnecticut and Massachusetts. Roek formations are composed
of steeply inclined crumpled and folded strata of schist, limestons,
gquartzite, and gneiss. These rocks are of sedimenbtary origin but they
have been strongly metamorphosed, and in certain areas intruded by
igneous materials., Throughout much of the upland ares the overburden
consists of a thin veneer of glacial till composed of o mixtqre of send,
silt, gravel, cobbles, and boulders. Extensive glacial deposits of
stratificd sand and gravel occur in terrace form throughout the bottoms

and along the sides of walleys.

- 11 -



13, POPULATION. ~ Based upon the Federal Census of 1930, the popula-~

tion of the Housabonic Watershed is esgtimated at 383,900 for that year.

The following table shows the population by States. .

TABLE II

HOUSATONIC RIVER - POPULATION BY STATES

1930 Census

State Populetion of Popumlation per sauars mile
dreinage arog | of dralnage aroa of entire State
Connecticut 290,700 2%6 377
New York 17,600 g2 26l
Massachusetts 75,600 152 528
Total 383,900 197 -

The population and the most important industries of the principal cities

in the watorshed, according to the Federal Census of 1930, are shown In

Table III, on the following page.
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TABLE I1I

HOUSATONIC RIVER « PRINCIPAL IRDUSTRIES AND
POPULATICN OF MOST IMPORTANT CITIES AND TOWNS

1930 Census

City or towm Population Principal industries
HOUSATONIC BASIN |
Dalton, Massachusetts 4,220 * | Paper and textile menufacturing;
sumer resort,
Pittsfield, Massachusetts| 49,677 Electrical equipment, paper, end
textile manufacturing.
Lee, Massachusetts 4,061 * | Paper manufscturing; summer resorta
Great Barrington, Magse=
chusetts 5,93l # | Textile manufacturing; summer resort.
New Milford, Comnecticut L, 700 * | Tobacce packing; wearing apparel;
gold= and silver-ploting; bleaching
and dysing of fabrices.
Denbury, Connecticut 22,26, Hat manufecturing; het machinery;
silverwplated goods.
Bethel, Connecticut 3,886 % | Hat, silk, and leather menufacturing.
Shelton, Connectiocub 10,113 Radio parts; seeling.and labeling
machines; textiles; rubber goods,
Derby, Comnecticut 10,7688 Cestings; forgings; machinery;
textiless rubber goodse
- Stratford, Connecticut 19,212 % | Aeroplanes; brake linings; silver
plating,
NAUGATUCK BASIN
Torrington, Comnecticut 26,040 Miscellaneous nickel=, silver-, and
gold=plated goods; sheet and relled
brasss golf shafts; castings;
machinery.
Thomaston, Connecticub 5,188 * | Clooks; brass goods; aubomatic
machine products,
Watertown, Connecticut 5,000 Thread; rayon cloth; bakelite products
Waterbury, Comnecticut 99,602 Miscellaneous brass, copper, and
. German gilver products; clocks and
watches; chemicals; machinery;
recording instruments.
Union City, Connecticut 3,500 Electroplating and mechining.
Naugatuck, Connscticut 14,315 Rubber goods; mellesble iron; brass-
and copper-plating; mirrors;
machinery; aeroplanes.
Seymour, Connecticut 6,890 *{ Brass and copper goods; hard rubber
goods; edge tools; iron foundry,
Ansgonia, Connecticut 19,898 Brass and copper goods; lron casting

and general foundry business,

xPopulation of entire town,
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iL. INDUSTRIES. ~ The mein types of industries in the vwatershed
are thoge referred to in Teble III. The principal industrial areas lie
in New Haven, Fairfield, and Litchfield Countiss, Connecticut, and
Berkshire County, Massachusetts. Data concerning the monufacturing
establishments in thesec counties, as given in the 1935 Censuses of the
respective States, are stated in the following table:

TABLE IV

HOUSATONIC RIVER - MANUFACTURING ESTABLISHMENTS

19%5 Census

C N Kumber of Number of Velue or

ounty ostablishments ;  workors finished goods
Fairfield, Conn. 805 57,411 $265,277,21L
New Haven, Conn, 839 65,663 270,075,609
Litehfield, Conn. 104 10,018 - 33,88L,685
Berkshire, Mass. 163 15,299 59,381,379
Total 1,911 12;.8,591 | 628,618,887

15. AGRICULTURE. - For the counties which are drained in psrt by
the Housatonic River, the Pedersl Census of 1930 gives the following
sgricultural datas

(Table V on following vage)
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TABLE V

HOUSATOWIC RIVER - FARM PRODUCTS

183C Census

Area of‘ Value Annuad Armmual Annual Total annual
County - farm land, of value of value of value of value
square livestock craps dairy wool, poulbry, and of
miles products - honey products farm oroducts
Fairfield, Comn. 222 “2,221,693 $ 3,029,061 $ 2,146,704 % 1,423,588 $ 6,599,351
New Haven, Conm. 234 2,727,327 3,838,414 2,891,161 1,788,631 8,318,206
Litchfield, Conn. 437 3,963,552 2,604,193 3,789,639 1,433,366 7,827,198
Hartford, Conn, 390 3,822,193 15,519,215 3,490,353 1,881,957 20,891,525
Dutchess, N, Y. 528 4,282,898 3,765,579 3,769,556 1,221,585 8,757,720
Columbia,'ﬂ. Y, 432 2,610,052 2,875,857 1,518,784 1,102,770 5,197,211
Berkshire, Mass, 392 2,138,839 1,466,534 - 1,853,411 794,470 4,114,415
Totals 2,635 21,767,554 32,599,653 19,459,608 9,646, 365 61,705,626
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16. TRANSPORTATION FACILITIES. = Reilways, highways, and a navigable

weterway provide all sections of the drainsge area with adequate meens
of transportation for freight and passengers. The Berkshire Division of
the New Yorlz, New Haven and Hartford Railroad follows the Housatonie
River from the main line mnesr Bridgeport, Comnecticub, to Pittsfield,
Magsachusetts., The Naugabtuck Division follows the Naugatuck River from
Derby to Torrington., A branch of the New Tork, New Haven and Hartford
Railroad connects Danbury, Comnecticut, with Weterbury, Comnecticutb.

The Harlem Division of the Wew York Central Raliroad follows the Swamp
River and the Tenmile River through the vmbershed in New York. The

main line of the Boston and Albany Railroad crosses the upper end of

the watershed via the valley of the Housstonic River and the Southwest
Branch of the Housatonic River. The locetions of the railroads are

shown on Plate No. 1. In addition to the roilroads, modern hard-surfaced
highways are maintained throughout the Housatonie Basin, and provide
edequate means of motor transportotion., The Housatonic River proper is
nevigable from its mouth to Derby and Shelton, Connecticut. House Docu-
ment No. 246, Seventy-second Congress, first session, outlines the exisb-
ing chemnel depths for the Housatoniec River, and gives statistieal data
on its commercicl use.

17. DEVELOPMENT OF WATHR RESQURCES. -~ The wabter resources of the

Housatonic River have been extensively developed for the gemeration of
DOWET s

fa ) Houssatonie River. - The difference in elevation of normal

low water at the Messachusetbts-Connecticut State line and the top of the
storage dam at Hingdele, Massuchusetis, is about 777 feet, of which 517
.feet are utilized for power, snd an additional 13 feet for storage,
leaving 2,7 feet undeveloped. The present installed power capacity is

estimated at 10,435 horsepower distributed emong 20 plants. The fall of
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the river in Connecticut is about 645 feelt, of which 309 feet are de-
veloped for power, leaving %36 feet undeveloped, The present installed
capacity is estimated at 63,700 horsepower st 5 plants, Summarizing the
above, 826 feeot of fall, out of a total of 1122 feet, sre utilized in
the development of TlL,135 horsepower at 25 plents, and 13 feet are
utilized for storage. The Rocky River plant of the Comnecticut Light
end Power Company, which pumps water from the mein river but utilizes

no head on it, is not inecluded in this swummary. Plate No. 1 and Tablel
of appendix A give the location and pertinent data concerning these
developments.,

b. Navgeatuck River. - The difference in elevation of normal

low water at Torrington, Comnccticut, and mcan tidewater at Derby, Coﬁ—
necticut, is 528 feet, of which 121 feeb are utilized for power develop~-
ment. At the present time 115 feet of head are developed for storage,
and 292 feet are undeveloped. The present installed capacity is estimnted
at obout 2202 horsepoﬁcr distributed smong 7 plants, Plato No. 1 and
Table I of appendix A give pertinent data on these developments.

¢.  Rocky River. - Although this river is but.a small tribu-
tary of L1 square miles drainage area, it has been developed'in a wey
to justify special comment. In addition to its steam plents and two
hydroelectric developments on the Housatomic River, the Commecticut Light
and Power Company operates a plant on the Rocky River which is termed e
"pumped-storage, pesk-load development." A dem near the mouth of Rocky
River creabtes & reservoir having 8.3 square miles of surface area. The
meximum cepacity is 135,LL5 acre-feet, althéugh the company engineers
estimated the average yearly run-off at 3L,435 scre~feet. The normal
caﬁacity is maintained by pumping from the Housatonic River against a
head wvarying from 200 to 2%0 feet. The excess capacity is sufficient

to control completely the 41 square miles of drainage area. Open end
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closed conduvits combine to comnect the reservoir with the powerhouse
located on the Housatonie River, where pumping and generating apparatus
is housed. Off-pesk powor developed at other hydroelectric stations

of the Connecticut Light and Power Company is used to pump water into
the reservoir from the Housatonie River. The reservoir is drewn upon
to ecarry the pesk load of the power system. The installed capacity
of this plant is 32,000 horsepower. The compeny plans further hydro-
electric deovelopment in the Housabtonic watershed.

18, WATER SUPPLY AND OTHER DEVELOPMENTS., - The City of Waterbury,

Connectiecut, has utilized the headwaters of the Shepaug and a branch of
the Nauvgetuck River as its water supply. A dam on the Shepaug River
near Woodville creates a reservoir which is connected by a wateresupply
tunnel to the upper reservoir on the Branch of Neugatuck River. The
City of Danbury, Connecticut, has utilized the headwatbers of the §till
River as its water supply. The City of Pittsficld, Massachusetis, has
utilized several small tributaries around Pittsfield as its source of
water supply. The City of Torringbon has a weter~supply dem on Hart
Brook, a tributary of the Naugatuck River above Torrington. The City
of Thomaston has a reservoir on a small tributary of the Naugatuck near
Thomaston., There are meny other dénm on small tributaries, where water
is impounded for condensing or processing purposes end pondage for small
powsr developments.,

19, RECREATION. = The Housatonic River Watershed in Massachusetts
might be spoken of as one large summer resort. This region is often
referred to as "The Heart of the Berkshires." Recreation and vacebion
facilities are highly developed in this region and are the principal
source of income. Fishing is popular in the headwaters of the tribu-
taries, and the many lakes and ponds in the basin provide ample facili-

ties for fishing, boating, swimming, and cemping.
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20. WILD LIFE, - Within the Housatonic Wetershed there are 16 State
forest reservations in Massachusebts and 6 in Comnecticut, in addition
to sbundant wooded sections. There are also numerous small State parks
in Connecticut, These, in additiopn to numerous lakes and ponds, and

the streams which are free from pollution, provide adequate sanctuary

for wild 1life,
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IIT., HYDROLOGY AND METEOROLOGY
2ls CLIMATE. - The climate of the Housatonic Watershed is tem-
perate, The winters and swmmers are greatly modified by the influence

of the ocean. Near tho coast many of the major storms of the winber

season are in the form of raine Freezing temporatures do not begin un-
til about November 10th in the vieinity of Pittsfield, and a weck or
two later in the southern portion of the watershed. Freezing tempera-~
tures ceasc about March 25th in the southern part of tho watorshed, and
about two weeks later in the northern parte The minimum temperaturc

in the northern part of the watorshed is =25 degroees Fahrenheit, and

the maximum tomperature in the southeran part is 101 degreos. The mean
annual tomperature of the watorshod, as shown in Table VI, is L8
dogrecs.
TABLE VI
HOUSATONIC RIVER - CLIMATOLCGICAL DATA
! ~ Poriod Averagao iﬂverage ifean
of annual ) annual | annual
Station State precipi= procipi- |snowfall [temperatusy
tation tation in in dogrees
rocord in inches* | inches (Fahronhoits
Bridgeport Comne { 1894 - date L6495 3545 5046
Weterbury Gomn. | 1887 =~ date L6.55 hive7 5041
C roam Hill Oonne | 1897 - date Lb.76 7649 1643
Falls Village Conne ig?i - 3223 L3.2h . 5649 7.3
Egremont Mosse iggg - ég%i 12,38 - -
‘Stackbridge Mosse | 1920 - date L3493 _— -
Pittsficld Masse | 16895 - date 111,23 61.2 b,é.e
Mean Llselidy 5540 L8.1

*Including wotor oguivalent of snow.
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22+ PRECIPITATION. ~ The average annual precipitation in the

Housatamic Wetershed is Ll inches, including the water equivalent of
snows. The average annual precipitation is well distributed over the

year, as shown in Toble VII,

{Table VII on following page)
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TABLE

VIT

HOUSATONIC RIVER ~ MBAN MONTHLY PRECIPITATION AND RUN~OFF IN INCHES

STATIQN ‘Jan. ] Feb,| DMare. | Apr. | May | June | July | Aug. Septf| Oct. Nov, Decr Total
Bridgeport, Conn. 3,991 3.76] 4.15] 3.92 | 3.64| 3.46 | 4.24 | 4.52 | 4,01 | 3,79 3.53] B5.94] 46.95
Yaterbury, Coun. 3,96 3.72 4,08 32.68 3,801 3,52 | 4,42 4,34 Z.91 Z.69 3452 Z.84 46.55
Cream Hill, Conn. .71} 3,321 3.89 ! 3.851 3,971 4,24 | 4,64 | 4,45 | 4.54 3,54 3,57 3,54} 46,78
Falls Village,‘Conn; 3919 3.14 B3.25 3418 ¢ 3f74 2.94 § 4,55 4,28 4.41 2497 3.37 331 435,24
Eoremont, Mgss. 3.12 2.83 2,78 335 34 33 4.29 | 4,39 | 4.65 | 4,12 3. 32 3.271 2,93f 42:38
Stockbridge, Mass. 3.16 2.60% 3.391 3.65 3.48 4;60 4,28 4,55 | 4,64 .11 4,11} 2.49F 43,93 |
Pittsiield, Mass, 3,05 2.75- 3,46 3.08 3,081 3,86 § 4,28 £,15 | 4,04 3.10 Z.27 3.13; 41.23
Average 3.44 3.17 3.54 347 3.58 5,99 4,40 4,42 4f24 3. 36 3.52 3,31 44,44
Run=of {'* 2.10 1,50 3692 3.89 1 2.22| l.42 74 «57 1.05 «78 1.27 l.46f 20.92
Pearcent run-off to
mean precipitation 61.0 | 47.3 | 110,7 {1121 | 62,0 356 (16,8 112,9 [R4.8 23.2 | 36.1 | 44.1 47,1

i

* Computed as mesn of run-off at Stevenson on the Housatonic Riwer, and Naugatuck on the Naugatuck River,

weighted according to drainage area.



2%. SNOWFALL. = The average annual snowfall diminishes rapidly
from western Messochusetts to Long Island Sound. As shown in Table
VIi it varies from 35.5 inches to 7649 inches, with o water equiva-

lent of four to seven inchese.

2lys CHARACTERISTICS OF STORMS. = Two genmeral types of storms
oceur in New England, continental storms and tropical hurricones. The
continental storms originate over the United Stutes and southwestern
Conadae and move in on easterly and northeasterly direction. These
storms ocour in every season of the year. The tropical hurricaneé
originate over the Atlantic Ocean, including the Caribbemn Scea and the
Gulf of Mexico, and generally move in o westerly or northwesterly direc-
tion, recurving to the northenst as they approach tho coast of the
United Stetess This type of storm can be expecteod in any month, os=-
pecially from Moy to December, but by far the greater number occur in
August, September, and Qctober. They soldom reach New Maglend with
destructive force, but when they do, excessive precipitation occurs.

25 RUN~0OFFs - Run-off in the Housatonic Watershed is mossured by
the United States Geological Survey at the twelve gaging stations listed

in Table VIII,

{Table VIII on following page)
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HOUSATONIC RIVER - HYDROLOGIC

TABLE VIII

DATA

, ] Drainage Discharge in fiean anmua} Mean |Percent of
. Sbaks Period fprea in cubic feet precipi~ | ammual |run-off to
River tation of square per second tation run-off | precipi-
record miles | Foximum| Winimun¥] Beans| in inches | ininckes | tation
Housatonic Coltsville, Hass,. March 1936 - date 57.1 6,400 Lo 123 41 29,23 71
Housatonic Gt.Barrington,Mass. Yay 1913 - date 2890 11,520 Gx % 527 4% 25,53 6l
Housatonic Falls ¥illege,Conn,} July 1912 - date 632 19,900 Qe 11,028 43 21,93 51
Termile Gaylordsville,Comn.| Dec, 1929 - date 204 12,500 13 270 46 17,95 39
511l Lenesville, Conn, Oct., 1931 -~ date 68.5 4,410 11 114 46 22,60 49
Shepaug Woodville, Comn. Oet, 1935 - dete 38,0 §,000 O % 88 46 31.41 68
Shepaug Roxbury, Conn. Oct. 1930 -~ date 133 10,800 6.8 231 46 23,80 51
Pomperaug ‘ southbury, Commn. June 1932 « date 7543 7,420 5.2 123 46 22,13 48
Housatonic Stevenson, Com Aug. 1928 - date {1545 89,500 Ok% {2,338 46 20,50 45
- ' 3
Naugatuck Thomaston, Gonn. Oct. 1930 ~ date 71,9 9,970 11 131 47 24,55 52
Leadmine Brook| Thomaston, Conn. Sept,1930 - date 24,0 2,800 0.4 44 a7 24.88 53
Naugatuck Naugatuck, Conn. {Jun91918§epb19&% 246 18, 300 24 413 47 22,71 48
Sept,1928 - date

* Minimum and mean discharges computed from records to and including September 1637,
** Regulated.



The maximum, minimum, ond mean discharges for these somo stations dur-
ing their poriods of rscord are shown in Table VIIL. For the years of
record the run-off avorages Y7 porcent of the procipitetion. High
flows gonerally oceur in March end April, and low flows from July to
Ootober. The relation of average monthly run=-off to average monthly
precipitation is showm in Table VII, Run~off is o function of intensity
ond duratioﬁ of the rainfull and tho area covered by it, the dcgrge of
prior sﬁturation of the ground, the depth and density of snow cover,
the tempoerature of the air and ground, the vegebal covering, the per-
meability of the soll, and the shape ad slope of the watershed.
Although notoble exceptions heve ocourred, it is to be oxpected that
the percent of surfacs run~off from intense storms will be greater than
the avorage annunl value of 47 porcent regardless of tho season of the
yoor. |

26. INFLUENCE OF TOPOGRAPHY UPON RUN~QFF. =~ The shoape and topog-

raphy of the Housatonic Watershed affect the concentration period of
flood run-offs Ceortain faclors tendAto couse slow tecumulation of flood
woters and low peak dischorges, The extunsive matural wllay storogo
along the Housatonic River tands to roduce peak flood discharges on the
main stems The long, narrow shape of the Housatonic Woatorshed also
tends to reduce poak flood discharges, since tﬁo flood waters from the
tributarics are not concentrotoed but are fod into the streom throughout
its lengthe The lorgest tributary, the Nauwgatuck River, discharges at
tidewater and therefore does ﬁot contribute to the Housatonie River dis=-
chargo above flood damage cenﬁefs. Glaciol deposits in the valleys around
Pittsfield and below Great Borrington in Massochusebtts, ond around Derby
in Comnectiout, provide ground-wafer storuge capacity. Thore orc mony
lokes and swomp creas providing pondoge, besides numerous dams on the

moin streom ond principal tribubory. Other factors tend te incroaso peak

- 25«



flood discharges. Pesk flood dischargss on the tributaries, and es-
pecially on the Naugatuck River, are comparatively higher, due to the
narrow valleys and steep slopes. The Housatonle River is steep through-
out its length, except for certain flat reaches near Bulls Bridge and
Falls Village, Connecticut, and near Lenox Station and Pittsfield,
Messechusettss These flat sections are subject to flooding annually.

27+ INFLUERNCE OF TIDE UPON PEAK FLOOD STAGES. - The tide has no

influence upon peak flood stages except at Shelton ond Derby, Connecti-
cute On the Housatonic River ot Shelton, normal high tide affects flood
stages up to discharges of 60,000 cubic feet por second. For higher
discharges, the effect of normal tides is negligible. Extremely high
tidss have occurred, and affect stoges at higher discharges. The hurri-
cone of September 1928 coused such a tide at o time whon the Housatonic
River was in flood. A tide of this megnitude increnses flood stages in
the lower Housatonice River at Shelton for discharges up to 100,000 cubic
feet per second. On the Neugatuck River at Derby, normal high tide
affects flood stages up to discharges of 18,000 cubic feet per second.
BExtremely high tides affeet flood stages, up to discharges of 30,000

cubic feet per second.
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IV. FLOOD DATA

28. HISTORICAL FLOODS AND STORMS. = Prior to 1900, records of

past floods on the Housatonic River and its tributaries are moager,

being confincd to comments os to approximmte stages and damoges. The
flood of October 1869 was one of the greatest, Run-off datn for this
flood are so meager that it is impossible to dctermine tho peok dis=
chargess Obher historic floods of importance oceurred in February 1886,
March 1888, and July 1897. The records of the United States Geological
Survey geglng station near Gaylordsville, Comnecticut, from 1901 to 1912,
ond at Falls Villege, Cormoctieut, from 1913 to date, show that o peak
discharge of 10 cubie feet por second per squarc mile, or greater, oc-
_curred 28 times, gonerally during the spring break-ups. The Gaylordsville
record shows a peok discharge of 21,000 cubie feet per soccond, or 304
cubic foet per second per square mile, on March 1, 1902, On February
21, 1903, the disohargo w&sr rocorded as 25,2 cubic feot per sccond per
square mile, end on Januwhry 22, 1910, the dischargo was 199 cubic foet
por second por squore miloe

8¢  Flood of November 1927. = The great New Englond storm of

Novamber 1927 caused the third greatest flood on the Housatonic River
since 1900. The record at Stovenson Dom indicates o moaximuen rate of dis-
charge in 192h and 1925 about one~third gronter than 1927, whercas the
Bulls Bridge record indicatos 3.4 foot of water ovor the dam in 1927,

3.2 foot in 1925, and 2.9 fect in 1924, The flood of November 1927 is
the highest of record at the Haugnbuck goge of the Unitod Sbates Geologi-
cal Survey. Howover, obove and below this gage the profile was oxceoded

by the floods of Merch 19%6 and Scptamboer 1938.

b.  Flood of March 1936, = Tho continental storm of March

1936 produced the second greatest £lood o the Housctonie River sinco
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1900, The destruction coused by ice was more serious on the Housatonic
River thom on other rivers in southorn New Englands Tributaries of thé’
Housatonic River below Falls Villago, Connecticut, discharged great |
quantities of wator inte tho main vallay, oach of the principal tribu=
torios reaching o pesk on March 12, This coused the poak discharge at
the Stevenson Dam of the Conncoticut Light and Power Company to occur
on Morch 12, while ot all other main-river stotions, the peak discherge
ocourred on March 18, 19, or 20. Heavy ice broughf down by the tribu-~
tary streoams wumitod with ice on tho main river to moke huge jams which
formed ond broke intemittantly. FEvidence of the cffect of the great

ice flows was visible in tho entire valley below Falls Villages

S Flood ofASeptenber:-lg)Bﬁ. - The maximum flcod of record

on the Housatonic Rivor Watershed occurred in Soptembor 1938, and ro-
sulted from an average rainfall of about nino inches over the entire
arca. With the oexception of the Naugatuck River near Naugatuck and

the Housatonic River at Stevenson, all previous stag.os and discharges
of record wore exccededs Thoe storm centercd northeast of the wotorshed
ond was causcd by a prolonged lowepressure arce over New England, ﬁth
warm, moist alr entering from the south. The same low=pressurc area
caused the disastrous hurricanc of Soptembor 21 to veer inland across
New England and produce an abnormally high tide along the southern New
Inglond Coaste In tho lower roaches of tho Housatonic River, tho flood
occurred almost symchronously with the tidel wove,

29+ MAXIMUM COMPUTED FLOOD. = The flood of Soptambor 1938 was the

grentost flood of record in the Housatonic River Wotershed, considoring
1t as o whole. At the United Statos Geological Sur-vcy gaging station

ot Stevenson ond at points bolow on the Housatonic River, tho maximum ex-
perienced discharge was caused by the flood of March 19%6. A greotor flood

thon any of these would oceur in tho Housatonic Wotershod if a storm
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oqual to some which have occurred in the region should center over the
watershed ot a time when conditions cre favorsnble to & high run=off.
A maximum compubtoed flood in the Housatonic Woatershod has been computed
as follows:
X0 The rainfall volume used eqx.nls the moximam total
rainfall which occurred during the storm of Septauber 1938
on an area equal to the drainage aren involved. This storm
is the moximum storm of record in New England.
be It was assumed thot the entire roinfall occurred
in 18 hours ond that it wos wmiformly distributed with
respect to area ovor the watershed.
¢s  The rajnfall distribution with respect to time was
assumed to be proportional to that dotermined by thoe United
States Weather Bureau in a rccent study of Now England rain=~
fall intensitics.
ds  An infilbrotion rete of 0.05 inch por hour was ossumed.
&+ Unit hydrographs worc uscd in oll cases in compubing
tho flood hydrographs at the indox stutions, |
The resulting run-off volume of the maximun computoed flood at the points
shown in Table IX varies from 1le3 to 1,3 inches, which is cquivalent
to a run=off of approximoately 85 porcent. The duration of the flood
run-off varies from % to 10 days. At the United Status Geological
Survey gaging station ot Stevenson the maximum computoed fleed has o peak
dischargoe of 150,000 cubic foet por sccond, which is 2.16 times the maxi=-
mum recorded discharge of March 19%36. The volume, stage, discharge,
and probable frequency of the March 1936, tho Scepbember 1938, and the

meximum computed flcod at the indox stations in the Housctonie Watorshed

are given in Table 1%,

(Table IX on following page)
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TABLE IX

HOUSATONIC RIVER - COMPARATIVE FLOOD MAGNITUDES
FLOODS OF MARCE 1936 AND SEPTEABER 1938 ANVD MaXIMUM COMPUTED FLOCD

‘Run~off wvolume

Discharge in cuble

Probable'fre-

R iver Station Z::;nige in inches Stage in feet feet per second g&z%ggaggy;;;
square Mars |Sept.| Max. Mar.| Sepb.!Max. Har. | Sept. Max, . | Mar, | Sept.
miles 1986%{ 1936 | compe | 1936| 1958 {comp.| 1936| 1938 jcomp. | 1936! 1938
Housatonie Coltsville, Mass. 57.1 5.-11@1 4.13 1;.-.0_0 10.14 ;0.8’0 14.41] 6,000} 6,400[20,000f 20 24
Housatonic Gh.Barrington,¥ass, 280, 4;12* 4,29} 13,17 110,601 11,72 18;6| 8,990311,520(37,000f 21 55
Housatbonic Falls Village, Coun. 632. 3,93 | 4,26 12,47 {17,411 20,7 | 42.0][14,500}19,900166,800} 20 58
Tenmile Gaylordsville, Comm. 204, | 3.74 13,991} 13.36 | 11.61} 12.77] 23.2|10,200{ 12,500}43,500; 43 | 105
Still Tanesville, Conn. 68,5 § 2.55 13,94} 15,93 110,58 10.88} 28,9] 3,930 4,410}14,700} 27 41
Shepeug Woodville, Conn. 38,0 4,91 } 7.17 - - - - 4,070t 6,000 - - -
Shepaug Roxbury, Conn. 133, 3.55 4,74 13,61 | 10,77 12.8 ; 22.8] 7,480{10,500}40,200 8 23
Pomperaug Southbury, Conn. 75.3 | 3:23 [ 2,77} 13,89 [ 14.13] 16,00 35:2] 5,290 7,420]33,000 9§ 22
Housatonic Stevenson, Conn. 1545, 3.24 § 3,14 11,32 f23.5_ 21.5 ] 36.9} €9,5600159,500}180, 000 119 58
Naugabuck Thomaston, Conn, 71.9 | 3.9115.28} 13,90 } 9,37 11.89 22.8 6,590} 9,970129,700 8 58
Leadmine Brook| Thomaston, Conn. 24,0 | 4.21 | 3,86 14.34 | 10,43} 11,14 29,0 2,470] 3,050{13,000f 7 | 20
Naugatuck Naﬁgatuck, Conn. 246, 2,95 | 3,46 13,21 { 11.96] 12.40 30.6[ 14,800117,000[83,300] 17 | 31

* Volume under first peak only.
** Volume under second peak only.
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V. FLOOD LO3SES

20, §§§§§§&. ~ The BHousatonic Wabtershed has sustained damage from
local and general floods et verious times. Previous to the recent major
floods of November 1927, March 1936, ond September 1938, dameging floods
were reported in 1869, 1886, 1888, 1897, 1902, and 1903, Records of the
damege coaused by these earlier floods are not wvailable, although it
is knowm that the flood of 1886 took seven lives in the vicinity of
Lee, Massachusetts, where o dom was washed oubt. The flood of 1869
washed out o large section of the Shelton Dam, which was then under
construction, ond caused other important damoges. Damege in the flood
of November 1927 totaled approximately $30,000, with major losses occur-
ring to temporary construction plants at Weterbury and Rocky River and
to a highwey bridge et Beacon Falls, Commecticut. Losses from the
recent major floods of Mareh 1936 and September 1938 have been thoroughly
investigated and ore deseribed in the paragravhs that follow. Losses
of record, which were classified as direct, indirect, and depreciation
losses, form the basis for computation of averasge annual losses and
average annual benefits to be derived from flqod control measwures.

These benefits form the prineipal sconcmic justification for flood
protection.

31. FLOOD LOSSES OF RECORD.

a. Losses of March 1936. - The flood of 1936 ceused damage

throughout the entire watershed. Total direct losses smounted to
$1,006,000. Stoges ranged from one to three feet below those of 1938,
although in many localities ice Jjams resulted in increased stages and
damages.

b. Losses of September 1936. =~ The flood of 1938 reached

stages which equalled or exceeded past floods in most loealities. Direct
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losses totaled $2,309,000., There was oune life lost by drowning, and
two persons died from heart attacks during the flood period. Damage
was particularly severe on the upper Housatonic River and its tribu-
taries in Massachusetts, where major damege occurred at Pittsfield,
Lee, Great Barrington, and New Marlborough. Approximetely 36 bridges
were wrecked, and all main highway and railroad travel was interrupted
for several weeks. The Housatonic River in Conﬁeoticut is not highly
developed except at New Milford and in the vicinity of Derby, and,
with the exception of these lozalitiss, experienced only minor damage,
On the Nauvgatuck River the large manufacturing centers of Torrington,
Waterbury, Naugatuck, and Ansonia experlenced $271,400 damsge, and any
further increase in flood stage would have rssulted in,greatiy increased
losses.

o. Summary. - Direct losses of the floods of 1936 and 1938
are summarized in Teble X. Higher flood steges would cause damages
to increase at o much more rapid rate, particulariy on the Naugatuck

Riwver.,

(Teble X on following page)

- 32 -



TABLE X
DIRECT FLOOD LOSSES - FLOODS OF 1936 AND 1938

HOUSATONIC RIVER WATERSHED

- Flood damage
River basin State ~
‘ Mareh 1936 September 1938

Housatonic Mass. & Conn. $ 794,000 $ 1,548,000
Neugatuck Conn, 151,000 313,000
ﬁﬁlliaﬁs Mass. 21,000 56,000
Blackberry Conn. & Mass, 20,000 191, 000
fenﬁile H. Y. & Conn. 2,000 18,000
Still Conn. 27,000 - 106,000
Shepaug Conn, ‘ 51, 000 63,000
Pomperaug, Conn; 10,000 11,000
Totels R _ 1,096,000 | 2,309,000

32.  AVERAGE ANNUAL FLOOD LOSSES. =~

8o Annual direct losses were determined from flood losses

of record allocated to "damage zones" or rsaches below proposed reser-
voirs, and reduced for non-recurring losses. The relation between
demage and flood stage or discharge was determined from detailed field
investigation and combined with the discherge-frequency relation, from
stream flow records, to determine the damage-frequency relabionship and
average annual demage. Appendix B describes the method in furtﬂer
detail. Table XI summerizes recurring direct losses and average annual
losses by damage zones.

b. Annuel indirect losses were computed as a percentage

of the direct losses, as determined from detailed studies in typical

areas by methods of sampling and rational anelysis. The percentages
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TABLE X1
FLOOD LOSSES BY DAMAGE ZORES

HOUSATONIC RIVER WATERSHED

#%  Bxeclusive of direct and indirect losses.,
annually.
) Improvements at Van Sickler Dam reduce the loss corresponding to 1938 peak discharge to $30,000.

Column (8) computed from colum (5) at 3.5 percent

(2) 1938 crest stage was increased by hurricene wave. Recurring loss corresponding to 1938 peak
discharge equals £40,000.

Recurring direct [Existing depreciation Average
losses ~{ of real estate annual losses
Damage River September| Maximum from floods
zone 1938 flood of 1936 Direet | Indireot | Deprecia- Total
stage stage* end 1938** tilonk :
(1) {2) 13) \4) {8) {6) {7, (8} (o)
la (Housatonie $ 44950043 239,300 $ 0 9,800 | B 5,200 7 % 0 i $15,000
1b [Housatonic (1) 39,400 500, 000 77,000 8,400 8,000 2,700 17,100
2 {dousabonic West
Branch 3Q,000 218,300 0 3,000 1,800 C 4,500
3 |Williems 14,2C0 84,000 0 900 700 0 1,600
4 JHousatonic 131,100 1,086,100 0 27,500 23,400 0 5C, 200
5 {Housatonic 56,500 882,200 & 12,700 3, 500 0 22,200
§ jBlackberry 29,700 142,000 G 2,100 1,600 ¢ 3,700 i
7 |Housatonis 4%,8001F 522,000 0 6,400 5,400 0 1,800 =
8 Tenmile 14,200 586,500 0 900 400 O 1,300 '
g 18till 106,000 1,346,000 0 18,600 17,300 0 3%, 900
10 }Housatonic 77,600 570,000 9,000 9,400 8,300 300 18,8600
11 {Shepaung 58, 800 354,000 8] 8,700 5,960 0 14,600
12 |FPomperaug 9,700 120,000 o 3,400 3,200 o 6,600
13 |Housatoniec (2Y147,200 968, 000{ 0 10,600 10, 300 0 20, 900
142 |Naugatuck 27,0001 388,000 0 13,500 9,200 0 22,700
14b [Naugabuck 26,000 812,000 0 9,800 10,900 0 20,800
14e |[Naugatuck 23,000 216,000 0 2,800 2,200 0 5,000
14f |Naugatuck 10,900] 315,000 0 3,300 3, 300 0 6,600
15 jNaugatuck 195,700 113,200,000 22,000 171,100 148,800 800 § 320,700
16 |Housatonie Tidewatert =~ ~-- 0 0 0 0 0
Totals 1,106,000{21,997,600 108,000 323,000 274,100 3,800 { 600,900
* Stage of flood having a 0.1 percent chance of occurrence.
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for the individual resches varied from WD, for industrial areas, to 42,
for rursl arezs. Indircet losses, which include losses of business

and wages, costs of rolief, and similar losses, both within and without
the flood ares, are morc fully deseribed in cppendix Be

¢« Deprecistion losses, which result from deeremses in

the value and utility of property beyond thet chargeable to direct end
indiroct losses, ore impbrtant only in relatively small local arcass
The depreciation 1o§ses which resulted from the recent floods of 1936
and 1938 tofaled $108,000 toAreal estate having a normal value prior

to 1936 of approximately $720,000. Total real ostate subject to flood-
ing within damapge zones hns a wvaluo of approximtely $86,913,000, while
the grand total of real estate snd machinery, stoeck, and other property

is estimated at approximmtely $187,261,000.

33. FLOOD PROTECTION BENEFITSe - Tho.dotorminable benefits from
flood control are derived from reduction Qf dircet and indirect losses
ond from the increases in property valuc that result from the assurance
of protections Annual direct benefits were compuﬁed os the difference
in losses bhetwoen present or naturallconditions and conditions os modi=-
fied by proposed proboctive workss Tho modified losses wore computed
by combining the discharge-loss and frequency relotions as described in
poragraph 8 of appendix B, oxcopt that the modified frogquency curvo
is used in place of the natural frequency. Beroflts acceruing to levees
or channel improvement were computod from the losses romaining after the
selected plan of resorwvoirs. Ammwal indircet benéfits woere compubod
from direot bonefits by applicmtion of the percontage detennined.for
cach domege zone s deseribed in paragraph 32be Restoration benefits
are based upon recovery of depreciotion losses by restoring rcal estate
values to the normol level provailing prior to 19%6. Thg benefits wero

computed from the rocoverable losses of paragraph 32¢ in proportion to
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the value of the recl estate rocelving complebe protection. Erhance-
.ment benefits from potontial inereases in the value of unimproved land
are possible in mony localitiose Development of many desirable ine
dustrial and roesidontinl sites adjecent to thriving industrial conters
and growing rosidential arcas has been hindored by floodss Any completo
protoction for those arcas would result in dovelopment ond incroases
above the normal lond velue. Benefits nccruing to the proposed plan of
protection are summarized in paragraph MB_E. Thay are discussed in
groater dotail in paragraph 12 of appendix B. Population in the
Housetonic Wetorshod hos increascd approximatcly 89 percont sinco 1900,
Since 1938, neow industrial buildings volucd at closo to $900,000 and

e numbor of dwellings have been construeted within the flood arecs. The
further normal development of the flood plein will result in an increase
in the direct ond indirect losses prevented, which will amount to of
least 15 pereemt at the middle of the assumeod 50=~ycar life of the pro=-
tective workse This incrosso was estimated from projection of presont
trends of population and valuetion in the principal cities ond towns

of the wotorshed, moking allowonce for decline in the birth rote and
immigration, amd wmriocus changes in cconomic and other conditions.
Other benefits will result from the assurance of protoetion against s
groat floocds Floods far oxceeding that of 1938 mey boe expected. Such
grooter floods would cause serious loss of life and proporty by ovor=
flowing the highly devoloped arens of Watorbury, Ansonia, and several
other cities, and would result in importont deereases in the wvalue of

property now valued ot approximately $170,000,000.
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Vi, IMPROVEMENT DESIRED

3L4. PUBLIC HEARINGS.

ae A public hearing was held at Great Barrington, Massa-
chusetts, on July 21, 1936, in connection with the review report sub=-
mitted on October 1, 1936. AS & result of the hearing it eppeared
thot

(1) Mos£ interest wos shoim by representotives
of Massachusetts, including Pittsfield,
Hinsdale, Dalton, Lee, Stockbridge, Greob
Barrington, snd Sheffield.

(2) Conservation in connection with flood oon-
trol is desirable in order to increuse the
flow in the river during dry seasons for
the bvenefit of moaufecturing plants, and
to reduce the degree of pollution,

{3) Considerable interest in the flood control
question was developed, and a villingness
to cobperate in o Federnl project to the
extent regquired by the Flood Control iet of
19%6 was expressed in gcnefal torms.

b. Another public hearing was held at Watorbury, Conncebi-
cut, on July 25, 1939, in comnection with this report. Approximately
75 people attended the hearing, representing most of the affected arens
and industries in both Connecticut and Mossachusebts. Various State
and railroad officials were clsc present. A complebe record of the
hearing iz atiochod as an inelosure to this report. 4s a result of this
hearing it appeared thatb;

(1) Dbisastrous floods which have ocourred in tho

valley have affocted tho development of tho
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wotorshede
(2) The nécd 2nd desire for flood contrel are urgent.
(3} Conservation storage for pellution sbotament
and mxintemnce of minimum requirced flows was
congsiderad desirable.

%5 MEASURES ADVOCATED BY LOCAL INTERESTS. - The flood control

measures suggested by loecal intercsts includce rescrvoirs in the head-
woaterss local protective works ot Pittsficld, Lee, Stockbridge, and
Greot Borrington, Massachusctts, and ot New Milford, Shelton, Dorby,
insonie, Wabterbury, ond Torrington, Connocticuty onlarging bridgo
openings; general channel improvements; and debris clearance for the
entire watershed

36.  SANITATION. - Along tho mzin river ond its tributarics
in the northerm ond western portions og\the basin, pollution abat@mbnt
measures are necessary to insurc clean streams sultable for the full
rocroationel development of the rogione This involves complete treatment
of municipal sowage and purification of noxious frade wastes. In recont
years sevoral commnitios, ineluding Pittsficld, Danbury, and Torrington,
have installed officioent sewnge~disposal workse Present industrial ro-
quiremcnts permit o lesscr degree of purification of the heavily polluted
Nouwgatuck Rivers This stream, according bo Conneeticut authoritics, is
tho most_contaminﬁtcd waterway in tho Stoate. Hoeavy population concon=
trations cembined with extensive industrializstion howvoe resultod in
nuisonce comditions which are both aesthetically objectiomble and at
timoes menccing to public health in the Waugatuck Valloy. Excopt for
cities along the lower Nougatuck River, nearly all population concontro-
tions are sorved by scwago-disposal plonts. Most of theso furnish come
plote troatment. The trade waste problem is the scrious onc along the

Waugatuck River, but rolatively miner clsewhere in the vwotorshed. Sinece
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the main river is an interstate streom, complote pollution control must
dopend upon cooporation between Massachusetts ond Connecticut. The
pollution situstion and suggested messures for abatement are more

fully covered in appendix E.

37« - CONSERVATION. = In tho development of o sysbtom of flocd con-

trol resorvoirs it would bo desirable, if cconomically feasible, to
develop the sites under consideration for the cmservation of water for
power, recrceation, processing, snd other incidental purposes, in addi-
tion to flood control. A}l sites were studiod to detorminc the feasi-
bility of providing consorvation storage in addition to that provided
for flood control.

38. EﬁEEEQEEQE- = Thore is no necessity at the prosat time for
improvemonts for navigation on tributarics of the Housatonic River, or
on the Housatonic River itself chove Obtter Rock, which is located three
milecs above the Shelton Dame Navigation on the Housotonic Riwver below
Otter Rock is beyond the scope of this report. Houso Decument No. 246,
Seventy-seoond Congress, first session, gives the latest reéommcndations
for improvemonts for navigation on the Housntonic River and outlines
existing ond comploted novigation projectse

59. WILD LIFEs, -~ Therc are numorous lakos and ponds in tho Housa-

tonic Watorshoed, and there is no spooial neced for furthor improvements
in conjunction with the proposod £flood control works to provide boncfits

to wild life. No measures for this purpose arc proposode
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VII. PLAN OF INPROVEMENT

LO. GENERAL. - Four generel methods of flood control have been
considered for the Housetonic River, They are (1) control of exist-
ing reservoirs, (2) additional storage and new reservoirs, (3) chenw
nel improvements and levees, and (L) diversion of flood flows.

L41. OPERATION OF EXISTING RESERVOIRS, - In the upper part of

the Housatonic and Haﬁgatuck Watersheds there are several small stor-
ege reservoirs, They are so located in the headwaters that a degree

of flood protection could be derived from their operation solely for
flood contrel, These reservoirs must be kept full, however, especial-
ly preceding periods of low run-off, to inswre an adequate supply of
weter to the mills vwhich own end operate them, and which already have

a deficiency of water for normal use during dry poriods. To be used
effectively for flood control the reservoirs would have to be kept

empty in enticipation of floods, and would therefore be velueless for
the purpose for which they ere now used. Dwing past floods the sur-
charge storage above spillwuy crest at these ponds has comewhat modi-
fied flood discharges dovmstream. The flood records have not been
corrected for this surcharge storage effect. Consequently the opera-
tion of the conservation reservoirs solely for flood control would pro-
vide & 1lesser degree of flood protection than an equivalent amownt of 7
new storage. TFor the foregoing reasms, control of the existing reser-
voirs for flood reduction would not be feasible, The ponds of run-of-
river plonts, such as Bulls Bridge and Fnlis Villoge, provide little
storage, ondé the effect of the use of thelr storage copacities for flood
control would be nogligible., Increasing the height of the dems of these
pends would be imprecticeble beecouse of the high cost in proportion %o
the slight gain in storage. As explained in perograph 1]&, the L1 squere
miles of draincge arec of the Rocky River are cempletely contrelled. IS

would be i-4possible to obtain oany cpprecieble flood contrel storage on
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Zoer Leke by providing cdditionsl height for Stevenson Dem since rais-
ing the crest 10 foet would provide for only 0.14 inch of run-off from
150L squere miles of net drainage aren.

L2, ADDITIONAL STORAGE, = A system of reservoirs to store flood

waters in the upper recches during eritical floods would be the most
beneficial method for flood control for the watershed es o whole., An
investigeation wos made to locate all possible dom sites. Most of these
were eliminated by preliminary economic studies. Five dam sites were
considered worthy of further study, namely, Thomaston, Comnecticut, and
Hinsdale,‘Dalton, Lenox Station, ané Egremont, Massachusetts. These
reservoirs are so located as tp furnish as high a degree of protection
as possible to downstreem demege zones. The most economical reservoir
capecity for the Thomeston Reservoir wes determined os that capacity
for which the greatest ratio of annual benefits to annual charges is
obteined. For Hinsdale, Dalton, and Egremmmt Reservoirs, & minimum
storage capacity, eguivalent to six inches of run-off from the draincge
ered obove each reservelir, wos considered necessory to provide an effec-
tive degree of protection for the domstream domage zones. Excessive
flowage deomages which would result from the use of e lerger reservoir
limit the cepacity ot the Lenox Stotion site to three inches of rune
off. A deseriptiom of ench of the sites follows:

2. Thomeston., » The Thomaston dam site is located on the
Maugatuck River, 1,1 miles north of Thomaston, Comnecticut. The dam
will be constructed of rolled earth end rock fill to & meximum height
of 1%6 feet, with a side-channel spillway, having a crest L85.0 feet
above mean sea level end 290 feet long, locoted in rock on the right
bank. The dem will be of sufficient height to accommodatela me.ximun
surcherge of 15 feet, with an additional five feet of freeboard. The
spillwey channel will rebturn to the present dhanﬁel of the Nougotuck
River %25 feet below the toe of the dam. The ocutlet conduit will be

8 tunnel of horseshoe section 790 fect long ond 15 feet in dismeter,
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located in rock in the right bank and controlled by three Broome-type
gates, esch six feet by twelve feet. The operating tower will be near

the right abutment. Access to the tower - will be providéd by o service
bridge. The reservoir will have a capecity of 11,500 acre-feet, equive-
lent to eight inches of run-off from the draimage aren of 97 square miles.
With the proposed Thomaston Reservoir filled to spillway crest, en area
of 910 acres in the towns of Harwinton, Plymouth, Litehfield, and Thomas-
ton, in Litchfield County, will be occupied. Most of this land is either
submarginel or devoted to sgricultural uses. Some of the storage capacity
is loccted in the volley of Leadmine Brook. The Woterbwry and Winsted
Branch of the New York, New Hoven and Hartford Railroed is below spiliwny
crest elevation for o length of 5.Jp miles, moking it necessary to relo-
cate 8,0 miles of single track line, State Highwoy No. 8, 18 feet wide,
will require reloecction for a distance of 5.h miles. The total cost of
the dem and reservoir will be $5,151,000, with annuval charges of $250,600,
The total averoge ammuwal benefits which will aecrue to this reservoir,
computed as first in the flood contrel systom, are $282,000. The ratio

of average ennual benefits to annuel costs is 1.12. This reservoir will
provide a high degree of protection for the entire WNaugatuck River be-
low the dem site.

b. Hins@&}e. - The Hinadele dam site is located on the Housa-

——

tornic River 0.3 nile above Hinsdale, in Berkshire County, Messachusebts.
The dem would be constructed of earth by the rolled-filil method to a
maximum height of 36.5 feet. The spillway would be a broad;crested weir
loceted in the right abubtment. The crest of the spillway would be 1L52.5
feet above mean seo level, and 10 feet below the top of the dam. The
reserveir outlet would consist of m gate-controlled conduit in the right
abutment. The flood control capecity of the reservoir would be 7700 acre-
feet, equivalent to six inches of run-off from the dreinage area of 2L
square miles. With the reservoir f{illed to spillway crest, an ares of

1100 scres would be inundated, including 3.5 miles of mein line of

- L2 -



the Boston and Albany Railroad and 3,5 miles of 18-foot bituminous
macedam road. This reservoir would provide s high degree of protec-
tion to downstream points on the Housetonic River, including Hinsdale,
Dalton, and Pittsfield. The total average sannual benefits which would
acrrue to this reserveir, computed as first in a flood control system,
would be $27,200, Yo estimates have been made of the actual cost of
the dem and reservoir. Annual charges would amount to $7600 for land
and demages, $51,000 for railroad relocation, 37,200 for highway re-
location, meking a total of 565,900, exclusive of construction and other
costs. The total annual charges would therefore greatly exceed the to-
tal annual benefits. Consequently this reserwir is not justified for
inclusion in the proposed plan.

¢. Dolton. - The Delten dom site is located on the Housatonic
River 0,1 mile above Dzlton, in Berkshire County, Mossachusetis. The dem
would be constructed of earth by the rolled-fill method to & maximum
height of 75.5 feet. A saddle spillway would be located in the right
abutment. The crest of the spillway would be 1193.5 feet above mean
sea level and 10 feet below the top of the dem. The reservoir outlet
wovld consist of a gate-controlled condvit in the right abubtment. The
flood control capacity of the reserveir would be 16,800 acre-feet, equive-
lent to six inches of run«off from the drainage aren of 52.% square miles.
With the reservoir filled to spillway crest, an area of 660 acres would
be inundasted, including a number of homes in Delton and three miics of
18«foot bituminous mecodam road. This reservoir would provide a high
degree of protection to dowmstresm points in the Housatonic River, ine
eluding Delton and Pittsfield. The total average amuel benefits which
would acerue to this reservoir, computed as first in a flood control
system, would be $L6,600, No estimates have been made of the actuel
cost of the dam end reservoir. Annval charges for land and damages
would amount to $6%,200. It 15 obvious thet the total annusl charges

would greatly exceed the total snnual benefits. Conseguently this res-
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ervoir is not justified for inclusion in the proposed plan,

de Lenox Station, - The Lenox Station dam site is located

on the Housatonic River at mile 12%, nine miles below Pittsfield, in
Berkshire County, Massachusetts. The existing development at the site
would be réplaced by an eafth dam coustructed by the relled-f£ill method
to & meximum height of L3.5 feet. A saddle spillway would be located
in the left sebutment. The crest of the spillway would be 980.5 feet
above mean sea level and 10 feet below the top of the dam., The reser-
voir outlet would consist of & gate-controlled conduit in the left abut-
ment. The flood control capacity of the reserveoir is limited by the ex-
tensive damege which would be caused in Pittsfield by & higher dam.

The capacity would be 27,800 acre-feet, equivalent to three inches of
ru-off from the drainege area of 17k squarc miles. A permanent pool
would be maintained st elevation 959.0 feet above mean sea level to
supply the 11.5 fect of head provided by the existing dam. With the
reservolr filled to spillway crest, en sres of 1650 acres would be in-
wndeted, including o number of homes in Fittsficld, four miles of a
branch line of the New York, New Haven snd Hertford Railroad, snd four
miles of 18-foot bituminous macadam road. This reservoir would provide
protection to dowmstream points on the Housatonic River, including Lee,
South Lée, Stockbridge, Glendale, Housatonic, snd Great Barrington. The
total average ermucl benefits vhich would ccerue to this reserveir, com-

puted as first in & flood control system, would be 343,000, Mo estimetes

have been made of the actual cost of the dom ond reservoir. Amnuel cherges

would smount to $65,000 for lend end demcges, snd (25,600 for reilrosnd

relocotion, meking o totel of $90,600, exclusive of construection and other

costs, It is obvious that the Lotnl annuel chorges would greatly exceed
the totrl annuel bencfits. Consequently this reservoir is not justified
for ineclusion in the proposed plan.

e. Egremont. « The Egremont dom site is locnted on the Green

—

River 2.5 miles above the mouth ond 1.5 miles west of Greoat Berrington.
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The dam would be of rolled earth fill with a side-channel spillway on
the left abutment. The spillway would be 7400 feet above mean sea level
to provide 16,200 scre-fect of capacity, or six inches of run-off from
the drainage ares of 51 square miles. The dam would have a maximum height
of 56 feet, with the top at elevation TH00 feet above mean sea level, %o
allow for five feet of surcharge on the spillwéy crest and five feet of
additional freeboard. The outlet would be a gate-controlled tumnel in
the left abutment. ¥With the reserveoir full to spillway crest, an area
of 840 acres would be inundated, including a few homes in Egremont
Plain and 2.5 miles of 18~-foot bituminous maéadam highwvey. This reser-
voir would provide protection to downstreas peints on the Housatonic
River, including Sheffield, Messachusetts, ‘and Palls Village snd New
Milford, Connecticut. The total average snnual benefits which would
accrue to this reservoir, computed es first in a flood control system,
would be 511,000, No complete estimate of the sctual cost of the dam
and reservoir hos been made., The annuol chorges wouléd be $7700 for land
ond dameges, and §$11,700 for highwoys, making o total of $19,L00, exclu~
sive of construction and other costs. It is therefore obvious that the
totol annuwel charges would greatly exceed the tobtal amnual benefits.
Consequently this reservoir is net Jjustified for inclusion in the pro-
posed plan,

Local Protection

L%, LOCALITIES STUDIED, - Extensive studies have been made to

determine the feasibility of providing individual protection to a
number of loecal areas which have suffered appreciable losses in past

floods, Thesc areas are listed in Table XIT on the following page.
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TABLE XII

LOCALITIES INVESTIGATED FOR INDIVIDUAL PROTECTION

HOUSATONIC RIVER WATERSHED

No.

Location

Area investigated

bt b e
VEWO ROV @I WD

IRy I R e T
= GO @ =3 o

NI N
SN
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28

30

31
32

33
3L
35
36
37

Hinsdale, Mass,
Dalton, Mass,
Pittsfield, Mess,
Pittsfield, Mess.
Pittsfield, Mass.
Pittsfield, Mass.

Lee, Mass.

Lee, Mass.

Lee, Mass,

Lee, Mass,
Stockbridge, Mass,
Stockbridge, Mass.
Stockbridge, Mass.,
Stockbridge, Moss.
Great Barrington,
Moss.

Greot Barrington,
Mess.

Great Barrington,
Mass.

Great Barrington,
Ma.ss. '

New Milford, Conn.
New Milford, Conn.
New Milford, Com,
Shelton, Conn.
Derby, Conn,

Derby, Conn.
berby, Conn.
Derby, Conn.
Derby, Conn.

New Cancan, Conn.

Woshington Depot,
Conn.

Washington Depot,
conn.

Danbury, Conn.
Torrington, Comn.
Torrington, Conn.
Torrington, Conn.
Torrington, Conng

Torrington, Conn,

Ansonia, Conm,

Above Lynholm Company dam.

Pioneer Mill - Crane Company.

Plan I ~ from sbove Lakewnod to Van Sickler Dam,
Plan I - from Lakewocod to Van Sickler Dam.
Plan III « from lskewood to Van Sickler Dam,

West Branch Housatonic River = Bel Air Street
to Boylston Street.

Columbia Mill - Smith Paper Compony.

Eagle Mill - Smith Paper Company.

Below Leaurel Street bridge.

Hurlbut Paper Company.

East Mpin Street seetion,

Stockbridge Golf Club, right bank.
Stockbridge Golf Club, left bank.

Glendale Dom, )

Monument Mills, headwater protection.

‘Monument Mills, tailwater protection.

Rising Paper Company.

Housatonic Agricultural Scciety fnir grounds,
Left bonk, sbove highway bridge,

Robertson Bleachory and Dye Works.

Right bank, below highway bridge.

Right bonk, dbove ond below Shelton bridge.
Plan I = Shelton bridge to Philgos Compony
plant = partial proteetion,

Plor II ~ Shelton bridge to Philgas Company
plent = complete protection.

Plan IIT = Shelton bridge to Divisimm Strest
bridge - complete protection.

Plan IV - Shelton bridge to Bridge Street
bridge ~ completo protection,

Plan V - Shelton Comnl Compeny dam to Cemetery
Avenue - portial protection.

Right bank - Blackberry River.

Right benk,

Left bank,

Poatch Street to Cross Stroet.

East Broanch Nougatuek River - from Winsted Road
to Fast Main Stroeok bridgoe,

Moin Branch Naugatuck River = Union Eardware
Company.

Mrin Bronch Naugotuck River - Amorican Brass
Company dam to Wolcott Avenue.

Mein Branch Naugatuck River - junction with
Eost Branch to Ameri con Brmss Company dom.

Nougatuek River below East Albert Street bridge,
right banlk,

Left bank, sbove ond boelow Bridge Strect.
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Protective measures in the form of levess, walls, or chammel improve=
ments, either singly or in combination, have boen cansidered in detor-
mining the most economical type of protection. Of the 37 sites inves-
tigated, protoction was found to be economically justified at only two
locations; at the Columbia Mill in Lee, Massachusotts, and at the
Monument Mills in Great Barrington, Massochusctts, Although no plon
of chammel improvement for Pittsficld could be ccmomienlly justified,
rosults of the investigation are ineludod in this report. At all other
places the onnual cost of protective works, bosed upon preliminary
studies, grootly oxceeded the annunl benofits to be derived, and the
projects were not further considered, Summaries of theso preliminary

studies arc presented in appendix C.
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Channel Improvements

Llye  PITTSFIELD, MASSACHUSETTS, =~ The most serious damage zone in

Pittsfield is that extending along the Housatonie River for 9500 fest
obove Van Sickler Doame The droinage oares at tho dom is 71 squs.‘m miles,
After the Soptembor 1538 ‘flood two flood gates, 6 feet by 8 feet, wore -
installed in the left obutment of the dam, through tho coopoeration of
the City of Pittsfield, the County of Berkshire, snd the State of Massa-
chusetts, The September 1938 flood produced o paak discharge of 3400
cubic feet per second over tho dam and through the two oxisting l=foot
by 5-foot gates, and reachod a height of 5.4 feot above the crest of
the dam, The same hend on tho dam with the new gates in operation would
poss o diseharge of LB00 cubic foet por scconds. This represonts o 4O
percent increaso in capacity. There are severnl sowor crossings ond
restrictod bridge openings above the dam, which, together with the nat-
ural meanders ond small cross section of the chammel, tend to retord
run~off and to doorscbse motorially the effcctiveness of the flood gates.
The Hinsdalc or the Dalton Reserveir would safford o high degree of
protection to this aren, but, as hos been shown in Parograph L2, the
costs of these reservoirs are greater than the benefits which would
accrus to them. A residentinl aree of sbout 100 homes, situated ot the
upstreom end of the river strotch and known as "Lakewood", is subject to
froquont flooding. Other properties nearby which have been damnged in-
¢lude the oxtensive plant of the Generol Electric Compony, a city
electric plant, severnl small industries, and some residential and com~
merecial property in the vicinity of Silver Lake. The flood of September
1938 caused shnllow flooding of this ares and domage to house cellars,
plant basements,. and boiler rooms. The losses totaled $39,000. The
flood of March 1936 caused damoge of epproximately the same amount. The
General Electric Compony sustoined dircet losses of approximately $L00O

and indirect losses of $2000 as o rasult of the September 1938 flood.
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Since the September 1938 flood tho power station has beon modernized
ot on expense of several hundred thousand dollors. An additional
$7000 has been spent on flood proteetion measures consisting moinly
of waterproofing walls ond bulkheading windows, particularly . in the
boiler housc., The City of Pittsficld hos comploted considerable chamnel
improvement work under a Works Progress Adninistrtion pn:jecf onn the
West Bronch of the Housatonie River. A channol improvemont pro jeet on
the Housatonic River obove Van Sickler Dam is combtomplated, ot a cost
to the State of $75,000, The City of Pittsficld has budgeted on ad=
ditional $h0,000‘t0 cover the cost of raising two bridges and eliminating
othor obstructions to the flow., The plan of improvement being contem-
plated is similar to Plan III, bolow, the main differcnce being thot,
in the local plan, riprop will be placod only at bridge abutments, and
walls will be placed ot certain locatims to prevent overbonk flooding.
The flood losses are further discussced in appardix B. A complete
description of tho Pittsficld choammel improvement, Plan III, bolow,
appoars in Paragrophs 15 to 22, inclusive, of appendix D. Three plans
of protection were considorod for this section of the Housatonic Rivere.

. Plon I. - This plan would afford complete protestion
against & computed design dischorge of 10,500 cubic feot per second,
The chormel would be stroightened and oxcavated to & section hoaving a
uniform capacity. Where hecessaqy, levoes and walls would be built.
Adequate droins would be placod behind the levees to provide for matural
dreinages Riprap would be placed sbout the abutments of three bridges,
and two bridgés would be raisods The total annunl cost is estimated to
be $76,200, with annual venofits amounting to $20,700. The ratio of
benefits to costs would bo 0.27, and the plan of improvement is not
ceonomioally justified.

b. ?lan IIe = This plan would afford protechbion against a

flood of 6000 cubic feot per scconds The charmel olinoment and cross
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section would be the same as in Plon I, the levees and walls would not
be so high, and the cost of providing for the natural drainage would be
less because the leveos would not oxtend around Goodrich Ponde Riprap
would be placed as in Plan I. Ono bridge would be moved and one bridge
would be mised. The total ammual cost is csbimnted to be 848,600,
with onnual benofits amounting to $15,000. The ratioc of benefits to
costs would be 0.31, and the plen of improvement is‘not ceonomicolly
Justified,

¢. Ploan ITI, = This plan would protoet against o flood of
3400 cubic feet per sccond, which is equal to the largaest flood of
record, The choannoel alinement ond oross scetion are shown on Plates
Nos. 3 and L of cppondix D The improvement would shorten the streteh
of river above Van Sickler Dam from 11,500 fect to 8500 foet, and pro-
vide o wniform scction with bottom width of 50 feet end 1 on 2 side
slopes. WNo levees would be provided, and only o very short section of
conercte wall would boe necessary, thoreby climinating the necessity for
providing drains for the natural drainoge. Riprap would be ploced on
the side slopes for the entire length of tho improvement, and on the
bottom nenr each bridge. The excavated material from the chemnel would
be used to fill in low=-lying arcas adjncent to the streom. The Longview
Terrace footbridge would be moved, raised onc foot, and lengthened,
and the Lymon Street bridge would be roised one and ono-half feet. The
grades of trunk sowers at throe river crossings would be lowered to
allow an unobstructed flow in the proposed channel. The proposed,
chenge in channel alinement would necessitate extonding ond constructing
outicts for existing storm=woter drains now discharging into the chonnel.
This plan is discussed in detail in Poragraphs 15 to 23, inélusive, of
appendix D. The total average onnual cost would be 20,460, with annunl
benefits amounting to $13,400. The ratio of benefits to costs would be

0465, and the plan of improvement is not economically justified.
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Levees and Walls |

L5, LEE, MASSACHUSETTS. ~ Damage caused by the September 1938

flood in the town of Lee ocmounted to 8)%3,700. The most importont
demage centers have been studied individunlly, They are the Columbia
and Eagle Mills of the Smith Paper Company, the residential section
Jjust below the Laurel Street higlwoy bridge, and the Hurlbut Paper
Company. Direct losses to these properties in the Sepbtember 1938
flood smount to $8L00. The remaining damsge was prineipally to
highwoys ond reilronds. Additimel domge of $32,200 was reported
on Geose Pond Brook and other small streims in the town of Lee,

Only o small portion of the loss would bo recurring, becouse of
improvements, reconstruction, mmd proteotive -measureé takon by the
Massachusetts Deportment of Publiec Works. Of the fowr locations
investignted, only the protection at the Columbia Mill was found to be
sconomically justified. Tho other fthree locations aro discussed in
appendix C. |

&s Columbio Mill, - The Columbin Mill of the Smith Poper

Company is locoted on the Housatonic River at mile 120.75. The
straight wood~crib dem has o height of 1li feet and a crest length of
116 feoet. The mill is operated by the Smith Poper Company and is
fully utilized for tho monufacture of cigarotte paper, and anploys
approximately 225 people. The walue of buildings, dom, and cquipment
will approach $1,000,000. A smll building is now under construction,
Tho flood of September 1938 washod out the right abutment of the dam
and flooded over the left abutmeﬁt into the milll. Losses totaled
$2300 direct and $6200 indiresct.,

(1) Plon of Protection. - Protection of the mill from

hendwator damage could be obtainod by the construction of a
concrcte wall along the left bank of the pond, extending

from high ground at the railroad track to the left sbutment
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of the dam, A stop-log structure would be necessary .

at the railroad track, and new head-gatos would be installed
at the dum, The wall would be approximstely 6 feot high
above the present ground surface, or 5.5 feet above tho
Scptomber 1938 high water., The length would be approximately
570 fect., An suxiliary spillwoy would be constructed in the
right abutment of the dam, There is no damnge from tailwater
ot this mill,

(2) Cost ond bonefits, - The total cstimated cost of

this plon of improvoment is $138,000, with annual charges of
$6000.  The total average annwel benefits which would acerue
to this improvoment would bo $28,800., The ratio of ammual
benofits to ammunl costs is 2.

L6, GREAT BARRINGTON, MASSACHUSETTS, - The Soptanber 1938 flocd

coused domnges amounting to $#83,L400 in the town of Groeot Borrington,
Massachusotts, Individuel protoction was investigated for the Monument
Mills, tho Rising Paper Company, ond tho fair grounds of the Housatonic
Agricultural Socioty. These areas sustainod demoge of 43L,700, Addi-
tional damoge of $10,000 occurrsd to the village of Great Barrington,

to the Berkshire Coaoted Paper Company, and to the hydroelectric station
of the Southern Berkshire Power and Rlectric Compony, Losses to the
hydroclectric station are not recurring bocause of improvements which
protect the plant ogainst a stoge slightly above the Scptember 1938

flood height, Tho Berkshire Coated Paper Company plant has been idle until
recently, when it resumed operation after being recomditioned and
repaired, In theo village of Great Barrington the Great Barrington Monue
facturing Company was flooded in Soptamber 19%8 but sustained damoge of
only $800, Othor losses in tho town of Groot Barrington woro to agri-
cultural properties, highways, and roailroads. The property of the
Rising Paper Compony is now being protected by the State of Massachusetts
agoinst a flool discharge as high as that of Septembor 1938, The protece
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bion consists of woed piling drivon imbo the ground, with rock f£ill
placed on both sides, The river has been dredged, widened, and
straightenod, No estimate can bo mado of the chamncl capacity without
a survey, bubt it will probably be groot cenough to poss the flood of
rocord without serious damage, Proteotion to the folr grounds could
be provided by the construction of an earth loves approximately L00O
feet long and 15 to 18 fect high., It would be nccessary to straighten
the river, excavate it to o uwniform chamel, and provide for natural
drainage, The only individual protection found to be justified in the
town of Greot Barrington was at the Monument Mills, against hoadwobor:
domoges Tho resulbs of the studies ot tho Rising Paper Compony and the
feir grounds of the Housatonic Agriculturnl Sccioty are prosented in
o.ppond.ix Ce

a, Monumont Mills, = The Monument Mills are o large group

of buildings operating as o toxbtile,mill, efmploying apvroximately 250
people ot the present time, although normal employment would be twice
that number, The lond ond buildings hoave a normal vglue in excess of
$1,000,000, ond equipment ond stock moke the totol value much greator,
The flood of Septembor 1938 caused total direct losses of $23,800. Of
this amount, $3000 is rocurring in the tailwater, and 82800 is recurring
in the headwnter obove the dam, Approximately one-third of the plant
was closod for five days, rosulting in indireet lossos of §21,300,
Domage from headwater was kept to o smll cmount by sendbagging and
blocking of windows, A larger flood would flow over the heo.dgo."bos and
the right abutment of tho dom, into tho socond floor of the mill, and
cause great damoge to stoek and mochinery on the first ond second floors
of the main plont,

(1) Plon of improvemont, = Protection against the head-

water damage at the Monumowt Mills in Great Barrington could bo provided

by the construction of o conerete wnll 115 feot long and 10.6 feet high
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above the orest of the dam, or 3,7 foot higher than the high water of
September 1938, Stop-log structures would be built at the railroad
end ot Highway No., 183, Now headgatos and gato struestures would be
included in the improvemont.

(2) Cost and benefits. =~ The total estimated cost of

this plon of improvement is $71,000, with oxmuwl chargoes of $l,000,

The total average annual benofit which w ould acerue to this improvement
would be 813,000, The ratio of amunl benefits to amwl costs is

3.2,

L. WATERBURY, CONNECTICUT. = The dircet flood losses for the

September 1938 flood amounbed to #86,100 in the tawn of Waterbury.

The reech of the Nougatuck River from the South Loeonard Street bridge
to above the Wost Main Stroet bridge wos studiod in detail, and a
survey recoi'd map of tho emtire reach was made, Tho September 1938
diroct losses in this reach amounted to 540,200, The Thomaston Res-
ervoir would eliminate most of theso losses in the fubture, Since that
reservelir, with o flood control capecity of cight inches, was found %o
be justified, only thot soction of Waterbuwry betweon thoe Mad River and
1600 foet above Bank Street was given furthor study. A4 chamel im-
provoment was invostigated for this soction, in which the dam of the
American Brass Company would be removed ond the chamel would be ox-
cavated to o uniform grede and eross section from the Mod River to the
spur track railrood bridgo‘oi‘ the American Brass Company, ond from the
Bank Street bridge to o point 1600 foet upstream from the Bank Street
Bridge., With Thomaston  Reservoir bullt to o eapacity of oight inches,
the average onnual cost of this loeal improvement would greatly éxcecd
the average onnual benefit, Further studics proveod that it would not be
advontageous to build the Thomoston Reservoir with a smaller capacity
thon eight inches in canbination with this channel improvoment. With

the Thomoston Reservoir built, no project eon be justified in this
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short reach, vhere the flood damage is highly conecentrated and the
cost of the improvement moderate. The Thomaston Reservoir would liko-
wise afford tho most ceonomiecal ppotection for the remoining section
of this highly industrinlized wvalley.

Power and Consecervation

L8, POWER.,

&, Power dovelopmont of the Thomaston site, - The fensi-

bility of developing hydroelsetric powser et the Thomaston site, in
eddition to providing flood control storage, has been investigoted,
The cost of providing added storage capacity was estimoted, and the
cost of o power plont ond electricol equipment, conmsarvabively esti-
mated, wos added., In order to provide a basis favorable to the do-
velopment of power, the installed capacity was canputed from the
minimum regulated flow and o load faptor of 25 percent. The annuel
value of the power has been estimatoed, upon the basis of unit values
of $12,50 per kilowatt of.installed capacity ond 1.5 mills per kil-
owobt-hour of output. Porbtinent dats for the Thomaston Reservoir,
constructed as a dual-purpose project with power installed at the site,
are given in Table XIII,

TABLE XITI

POWER DEVELOPMENT AT THOMASTON RESERVOLR

Dreinago aren a7 sguare miles
Roservoir capacidy for flood eontrol 41,500 cero-foet
Reservoir capacity for power 10,400 acro~feet
Power storage draw~down 5,700 acre~fost
Average powsr hood 59  feotb
Minimum regulatced flow 61l  cubic feet per sccond
Installed capocity 980 kilowntts
Armnusl value of penking capacity plus

oubtput at the site : $19,700
Annual welue of storage to dowmstreanm

plants 3 2,200
PTotol annunl value $21,900
Amuel cost of storage plus power in-

stallation ) £37,300
Ratio of value to cost 0.6



b. Powor storage for downstresm benefits, - Therc are five

wator-power developments on the Navgabuek Rivor, downstream from the
proposed Thamaston Rosorvoeir, all of which aro inmdustrial plants. They
are not highly devsloped, and thus could not moke the moximum use of
increased flows without added installation. In order to show maximum
benefits to power stornge at tho Thomaston Resorvoir, liboral assump-
tions regarding the volue and usobleness of inereased 1oﬁr flows wero
made. A voluo of five mills por kilowatt-hour was assigned to the
conl=saving or enorgy value of tho incroased low flows at the downstream
industrial plents, and it was assumed that the total storoge avallable
would be used once a yoor ot 100 percent utilizotion, Portinent data
covering odditional storage for the benofit of downsbream power at tho
Thomaston Reservoir arc given in Table XIV.

TABLR XTIV

POWER CONSERVATION STORAGE AT THOMASTON RESERVOIR

Storagoe capacity for downstream powor beonefit 10,100 acre=fcot

Incroase of minimum flow L1 evbic foot per
second

Downstream developed head = industrial 93 feet
Downstrean developod head = utility 0 foet
Incroased pouking capacity at utility plants -
Increased yearly output . 188,000 kilowntt=hours
Amnual value of increcosed penking capo.c:.ty

and output 8 3,900
Annunl cost of power storage $21,500
Ratio of value to cost 0.2

The volue of power storoge, oven under the liboral cssumptions used,
would therofore be much loss thon the cost of providing it, end con-
sequently it is not justified.

10, CONSERVATION, = An smendment to Section 5 of the Aet ontitled

"an Aet auwthorizing the construction of certain public works on rivers
and harbors for flood control, and for other purposes,” ocpproved Juno
22, 19%6, authorizes the Socrotary of War "To roccive from States and

political subdivisiong thereof, such funds os moy be contributed by
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them to be expended in comncetion with funds appropriated by the United
States for ony authorized flood control work * * * % * * gnd the plans
for any roeservoir project moy, in the diseretion of the Secrotary of
Wor, on recomondation of the Chief of Engincers, be modifiecd to pro-
vide additional storage capacity for domestis water supply or other
conservation storage, on condition that the cost of such increased
sborage cepacity 1s contributed by loeal agencies.” In accordance with
this Act, loenl interests were consulbted to ascertoin their desire for
conservation storage for abatement of pollution, rocreation, or cther
uses, A rosponslible State official has stoted that thero would seem
to be littlo doubt thet conservation storage would be of wvalue to both
the municipalities and the industries, The State desired to moke no
request at this time, but stated that tho desire for comserwvation
storage omong the loeal interests in the valley would be investigated,

and o report would bo submitted if tho reservoir werc approved,



VIII. DISCUSSION AND CONCLUSIONS

50. GENERAL, = The topogrophic featurcs of the main stom of the
Housotonic River are not such as to produce high penk flood discharges
as compared with othor watersheds of different features., These flood
reducing offoects do not exist on the Naugatuck tributary,

2. Housatonic River. - Poak flood discharges have not beon

high in the past duo to tho peculiar bopographic and geologic features
of the river basin, and these same featurss will reducc future peak
flood discharges, Flcod losses from past floods have been vory slight
except ot Pitbtsfield, Mossachusetts, principally because tho past floods
hove not beon great and boecause the valley is not imbensely developed,
Four resorvoir sites in the hoadwaters of the Housatonie River were
investigated, but no single resorvoir or cambination of reoservoirs could
be economically justified. Local protection at thirty-soven locotions
wo.s investigotod, but at only two priveto mills was it found to be
economienlly justified, The problem at oach of those mills pertains

to the compony affected and is not considored o Fedoral one, inasmuch
a8 the flood domage is due to initianl construction inadequate to protect
against a fleod of recsomable expectancy, and as all the property that
would be protected is owned by one privatc company. Protection at these
placos is recommended for privato improvement, Tho City of Pittsfield
has improved flood run-off conditions along the West Branch of the
Housatonie River for discharges 2qunl to tho highest of recard, Mu-
‘nicipal funds have been alloested for general improvement along the
main stream, These projects will materially reduce fubture flood dom-
ages in Pitbsfisld,

b, Nougatuck River, - Tho poak flood dischorges of past

floods on thc Naugatuck River hove been comparatively higher than on

the Housatonic River and have scaused cansidorable damage. There are
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no peculior topographiec or geologic feabures which tend fo reduce peak
flood discharges, From hydrclogic studics it is apparent that it
would be possible for this river t¢ cxperience pock flood discharges
which would greatly exceed any thot have occurred in the past, Flood
lésses from past floods hove been scrious, but ony greater flocd would
causo cxcessive damage sineo the ontire valley is highly industrinlized.
In mony places through the industrial arcns, the river is walled in by
the foundotions of the industricl builglings » o post floods hove just
reached the top of the protactive walls, The pobtential damego of a
greoter £ lood is thoreforg very high, This volley is tho brass and
copper center of tho United States. There are also important rubber
and chemical industries located in the valley, and any interruption

of these industries would be very serious in time of wuar, The con-
struction and operation of the Thomaston dam ond reservoir will el-
iminate 2ll sorious flood hazards from this wvalley below the dam site,

51, PROPOSED PIAN OF IMPROVEMENT, -~ The protecti on of the

Naugo.tuck Vulley‘ from flobd. domagoe is o scporabe problem, since the
Neugotuok River enters the Housatonic River at tidewober. It is pro-
posod to protect this valley by tho construction of the Thomaston
Resorvoir,

o, Thomaston Reservoir, =« The Thomaston Reservoir, looated

on the Naugatuék Rivor l.i miles asbove Thomaston, Commecticut, with

a capacity of eight inchos,. would completely ecmtrel §7 square niles

of drainago area, or 57 percent of the drainoge area at Waterbury
which is thol principal domage zone, and 31 percent of the drainange

area ot the mouth, The Naugatuek Valleoy is tho brass and copper centor
of the Uﬁited States, and diversified nill works constitube 80 perccnt
of the industry in tho volley., There arc slso rubber works, dyo works,

sillt mills, textile works, paper mills, ond browsries in the wvalley.
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Threo floods of ncorly the same peok discharge, in cloven years, have
caused considerable damage in this valley, and any nmoderatc increase

of this discharge would cause a great inerease in the flcod damage.

The Thomaston Reservoir will elimimate this floed hazard on the
Navgacuck River, by completely catrolling 31 percent, or mors, of

the drainage area . The March 1936 end the September 1938 direct
reourring losses, and the modifying effect that Thomaston Reservoir
would have had on these flood losses, are shown in Table XV, The redue=-
tions in discharge ond stago which the proposed reservoir would eff ect
for floods similar to 4hose of March 19%6 and Septembeor 19%8, and the

maximum computed flood, are shown in Table XVI,

(Tables XV and XVI on following puagc)
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F2. COSTS AND BENEFITS, = The tobol cost of the Thomaston Reser-

voir is estimated ot $5,151,000.. The total cost will be borne by the
United States ond is estimated ot $250,600 annunlly., Tho average amnual
benefits have been compubed to be $282,000, The ratio of tobtal amwmal
benefits to total annual costs is 1,12 for the Thomoston Reserveir,

This ratic is conscrvative, sincc benefits not oasily evaluated, in-
cluding loss of life and protection ogainst interruption in the manu-
facturc of products ossential to national defemsc, have not beon con-
sidered,

53. UNEVALUATED BENEFITS. - Losses previously discussed and used

to compute the avorage annual benefits hove beoen those ocasily assigned

o monetary value. There are additiona) benefits which have not boen
evaluceted, No ostimate hos heen made of the incroase in amunl direct
lossos which will result from the normal growth and development that
may be reasonnbly onticipatod even if filood protection is not provided,
Protcetive works wlll provide greator benefits from the restoration of
depreciated volues than wore camputed under Paragraph 32 & if' the works
are constructed at mn oarly date before deprociation becomes permanont
ond less easily recovere‘d. No enhanceament benefits have been attributed
to the proposed Thomaston Reservoir, Bouefits wlill result from the
inerease in population and the building developments mode fensible by
protection of the flooded arcas. Boenpfits not easily assigned o monctary
value will result from the eliminntion of the seriocus adverse effoots
upon the lives and secwity of the poople and the communitios eoncerned,
ineluding potontial loss of lifo, nental ond physienl strain, hardship,
inéonvcnionce, and impoirment of pwblic health, In the Housatonie
‘Watershod these elaments of flood exporience and npprohension, which
moy not be easily eovalusted, are of outstanding importance in view of

the recent experience of three great floods in the last fourteen yoars.



The elements of uncertainty influence the utilization, desirability,
and future growth of the area, Their olimination forms an additi onal
justification for tho protoctive works, No monetary value can be
assigned to the benof it dorived from the ¢limination of the serious
notural flood hagzard to industrics in tho Naugatuek Valloy which
manufacture products essential te national defense in wartines,

Sli. ATTITUDE OF LOCAL INTERESTS, - Considomble dosire for flood

protection throughout the Housatonic Watershed has been demonstrated,
especially in the populous centors where the heaviest damagos occur,
Local interests have shown a willingness to cooperste in any flood pro-
tection program,

55. CONSERVATION AND POWER, - Additional storngo for the develop-

mont of power at the Thomoston Reservoir site is nob justifioed, Con~
servation for the aobatemont of pollution damages amd for reercation
can be provided at this site without cousing excossivo upstrecom damoges.,

56, POLLUTION, - Thore is a major pollution problem on the
Nougotuck River, Eliminoation of this condition can be accomplished
only by the construction and operation of treatmont foeilities serving
the population centers and industrial zones., Tho Federnl Government
is not economiocally justifiecd in assuning the cost of the additioml
storagoe at the Thomaston Rescrvoir solely for pollution cbatomont. The
pollubion problen is analyzed in debnil in appendix E, Abotomont
measurcs are suggosted for the cansidorstion of State ard other locel
authoritics,.

57. ENFORCEMENT OF STATE AND LOCAL REGULATIONS, - Strict enforce-

ment is recommended of existing State snd loecal regulations governing
the construction, operation, emd inspeotion of dams, bridges, and other
structures, or the filling in of land, the driving of piles, and the
dumping of refuse and debris in the stream to prevent encroachment on
the flood channel, The States of Connecficut, Nassachusett g, and New
York hove such legislation in effeoet at the present time.

- 63 -



IX. RECOMMENDATIONS

58, RECOMMENDATIONS, - It is recommended that a flood control

roservoir be built on the Naugotuck River about 1.1 miles above
Thomaston, Connecticut, with o flood control capacity eguivolent to
eight inches of run-off from the drainagoe arca of 97 squarc miles. It
is further rocommended that this reservoir‘bo bullt in tho immediate
future, since uninterruptod oporation of the brass amd other metal
menufocturing focilities of this valley are vitally importent to the
national defense, The ostimated total cost of the reservoir is
85,151,000, It is further recommended that, if requosted by local
interests, the flood comtrol capacity of the Thomaston Reservolr be
increased to provide conservation in the omount desired by them, pro-
vidod that the increased cost of the enlarged reservoir, in excess of
the cost for tho fleod control reserveir, be contributed by local
interests prior t¢ construction., If authorized, allotmont for this

work should be mado in one sum to socure economical prosccution of

the worlk,
Jd. 8. Brogdon,
Liouts Col., Corps of Englncers,
Distriect Enginecr,
Inclosures:

Rocord of hearing (6 copies).
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APPENDIX A - PRINCIPAL EXISTIVG

DAIS AND WATER-POWER DEVELOPLENTS

1. PRINCIPAL EXTSTING DAJS AND VATER-POWER DEVELOPMENTS. - Pertinent
date concerning the principal existing dems and water-power developments in
the Housatonic Basin are shown in the following table. Their locations sare

given on Plate ¥o, 1, appendix A.

(Table I on pages 2 - i inclusive)
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S HUMBER® LOCATION tABOVE: AREA IN @ OWHER : MARUFACTURED LERGTH ¢ IN :ABOVE MEAN SEA LEVEL: CAPACITY : REMARKS :
H : sMOUTH: SQUARE MILES: : : FEET : FEET:FLASHBOARDS: CREST :HORSEPOWER: H
: . HAUGATUCK RIVER ~ CONNECTIGUT (CouTinves) : ) . . . . . .
: 31 :BEacou FaLLs 1 WeT: 260 :Beacor FALLS fUBBER SHOE : s 392 : 26,2:  143.0 @ 142,0: t1STOHE AHD CONCRETE BAMS WATER HOT @
: H H : : GO : : H : B : t05€D05 .S« RUBSER CO. SUBSIOIARYS ¢
H : H H H : : : : : : $CANAL 0,8 MILE Loug. H
1 32 :HaueATUCK : 13a4: 245 :HaueATUCK CHEMIGAL Co.  IRECLAIMED RUB—3 160 : 2.0: : 171.6: :TYMBER DAM} WATER USED FOR PROCESSS
H H ) H : : :BER : H : : : ifn6; U.Ss RUBBER (0. SUBSIDIARY. @
¢ 33 :NauGATUCK : 14.0: 240 :U. S. Ruseer Co. :RuBseER FooTweat: 215 : 11.5: 3 18644: sTIMBER AMD COHCRETE DAM; WATER :
H H : H : H : : : i : TUSED FOR COOLING. :
: 34 sPLaTTS MitLs : 16.2: 212 :PLATT BROTHERS AND Co.  2ZIHG + 228 @ 10.0: : 222,3: 50 :ROCK-FILL TIMBER DAM. :
: 35 sWATERBURY : 18.4: - 179 sAMERIGAN BRASS GO :BRASS 1 210t 1.5: 1 247.1: tTIMBER DAM3 WATER USED FOR PROCESSS
: : : : kS : i : : : : I8GE BAM BROKER. t
1 36 WATERBURY ¢ 19.25 175 :ConueCTLCUT LIGHT AED 2 t 145 ¢ 4.0 2580 1 252.0: SCONCRETE OGEE SPILLWAYS COLLAPSIBIE:
H : H : t POWER (04 H : : : H : IFLASHBOARDS. H
3 37 sWATERBURY 3 21,02 158 :AMERIGAR BRASS CC. tHICKEL SILVER,: 140 @ 4.4: s 258.2: $ROCK-FILE THMBER DAM} CANAL 1 MILE:
: : : : : $BRASS : : : H H tLOXGS WATER USED FOR PROCESSIHG. 2
3 38 WATERVILLE : 23,01 135 :CHASE BRASS 43D UOPPER GOABRASS AND COP=: 115 1 6.5% 287.3 1 255.%: IUONCRETE OGEE SPILLWAY; WATER USED:
H H H H H $PER H H H H : $FOR PROCESSING AND COOLINGe H
2 3% :REVYHOLDS BRIDGE @ 27.53 108 :0R1S BAKELITE Coe $PLASTIC MOULD-: 90 7.0: t 343.4: 25  SROCK~FILL PLAMKED DAM. H
: H H : : 2iNG H : H H : : :
1 40 :THoMasTON $ 29.0: 99  :PLUME AND ATWOOL FANUFAC-:BRASS t 128 1 J.4: s 383,2: tROGK~FFLL PLANKED DAMS WATER USED 2
H H : : T TURING CO. : : H : H H 2FOR PROCESSIHGC AMD FIRE PROTECTHONS
: 41 sCAMPYILLE STATIGH: 33.23 68 :N. We ROWLEY sLumeen : 100 @ 16.02  435.5¢ 35  :Rocu~FILL PLANKED DAM; CANAL 0,25 3
H H H : H H H H : b4 H tMILE LOKG. :
t 42 sToRRINGTOH s 39.7: 32 :HOTCHKISS BROTHERS (0.  $MILLWORK + 110 & 12,0: : 588.5: :ROCK~FILL PLAKKED DAM; WATER USED &
: : H H H : H H H H H ITO FEED BOILER. H
t 43 :TonRrINGTOH 1 40.0: 32 AMERICAx BRASS Co. 18RASS H 91 1 12.5: : B00.5: :CORCATYYE SPILLWAYS WATER USED FOR 2
H H : : H : : : : H : IPROCESSI#G; CANAL (.20 MILE LOHG. ¢
t 44 :TORRINGTON : 41,032 31 :Uuton HaRDWARE Co. sHARDWARE H 65 1 4.2: H "2 tROCK-FILL PLANKED DAM} WATER USED ¢
: : H H H H : : : : : FOR PROCESSING; CANAL 004 MI. LONGS
t 45 sTORRINGTON 414 25 :HE®RY AUST :POWER : 50 1 t2.0: : : 12 :COHCRETE DAM; CABAL 500 FEET LOYG.:
: 48 :TORRINGTOR t 42443 24 AMERIGAN BRASS Go. H s 200 ¢ 27.0¢ : : :CONCRETE DAM; WATER STORED TO AUG~:
H : ' : : : : : : : : SMENT LOW FLOVS,. :
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. APPENDIX B - FLOOD LOSSES




APPENDIX B - FLOOD LOSSES

1., GENERAL. - The floods of Merech 1936 and September 1938 caused
important dameges which are described in the foilowing paragraphs. Damage
has also been reported for a great many other floods, but complete records
are not available except for the flood of November 1927, which caused
direct losses totaling approximately $90,000. The losses of March 1936
and September 19378 have been thoroughly investigated and were used as a
basis for the computation of average amnnual losses. Annual benefits,
derived from average annual losses prevented, form the principal economic
Justification for flood protection.

2. LOSSES OF MARCH 1936. - The flood of 1936 caused important

losses and was exceeded only by the flood of September 1938. Damage was
perticularly severe along the upper Housatonic sand tributaries, where

ice jems increased river stages and damoges. Major bridges went out aﬁ
North Kent, Swifts Bridge, and Cornwell, Connecticut, and others were
destroyed on the Aspetuck River and elsewhere. No important dam failures
cecurred, although there wes a washout at Plunkett Reservoir in Hinsdale,
Mossachusetts. Twenty~five houses or cottages were swept away in verious
parts of the watershed but no lives were lost. Direet losses of 1936
total $1,096,000, as summarized in Table I.

3. LOSSES OF SEPTEMBER 1938. ~ The flood of 1938 was the maximum

of record in the Housatonic Watershed, although it was exceeded by
earlier flocds in some localities. The flood caused direct losses of -
$2,309,000. There was one life lost by drowning, end two persons died
of heart attack during the flood period. Approximately 1400 homes and
350 commercial establiishments were flooded. Over 90 industrial plents
and several power stations were damaeged or forced to shut down. About
1500 acres of farm lend were inundated, but crops had generally bsen

harvested and the agricultural damnge was not great. Losses are sumnarized



TABLE 1 -~ APPENDIX B
BERECT FLOGU LOSSES -~ FLOQO OF MARCH 1936

HOUSATCHIC RIVER WATERSHED

By TRIBUTARIES

TRIBUTARY : STATE : Unpans fAGRlCULTURALfIﬂnusxﬂaAL»w: HIGHWAY : RalLronp : ToTAL
HousaTowse :Mass. &: $160,000 : $ 68,000 : $194,000 = $346,000 : £ 26,000 : § 794,000
3 CoNNe 2 : s s : :

NAuGaTuCK  :Comm. ¢ 53,000 : 1,000 52,000 33,000 : 12,000 @ 151,000
WitLEaMs tMass. &: 1,000 : 1,000 3,000 3 15,000 1,000 21,000
1 N Y, @ : : H : H
BLacksgRRY :Mass. &: 3,000 2,000 g 15,000 ¢ 0 : 23,000
s ConM. ¢ 3 : : : H
Temmite sCofin. & 4,000 ¢ 3,000 : 0 : 2,000 0 : 9,000
t Ne Yot : ‘ : : : B
STHEL IUOHM, ¢ 19,000 = 1,000 ¢ 7,000 : 3,000 1 1,000 27,000
SHEPAVG  COmm. : 37,000 : 1,000 : 7,000 : 14,000 : . 5,000 : 64,000
POMPERAUG ;Comﬂ. : 0 2,000 ; 1,000 ; 6,000 1,000 @ 10,000
TOTALS s 273,000 ¢ 76,000 3 264,000 : 434,000 ¢ 46,000 : 1,086,000

Bt STatES
TOTAL P N Y. s 4,000 = 3,000 2 1,000 6,000 ¢ 0 14,000
TotaL $ Mass. 3 80,000 @ 63,000 77,000 248,000 10,000 ¢ 479,000
ToTaL : Comne : 189,000 : 13,000 : 186,000 : 179,000 : 36,000 603,000
GRAND TOTAL : 273,000 = 79,000 ¢ 284,000 : 434,000 46,000 =@ 1,096,000

* RESIOENTIAL, COMMERCIAL, AND PUBLIC LOSSES.
cwe [HCLUDES UTILITY.,



in Teble II end discussed by basins in the following paragraphs.

8e Housatonic River. = During the flood of September 1938,

the Housatonic River reached stages one to three feet asbove the 1936
crest stage. Direct losses amounted to $1,248,000 in Massachusetts and
$31%,000 in Connecticut, ~ In Massachusetts three main highway bridges

on the main river were wrecked and numerous bridges on small tributary
streams were also destroyed, Altﬁough no important dems were washed

out, twelve were damaged, The city of Pittsfield sustained direct losses
of $18,500 on the Housatonic River and West Brench, In the "Lekewood"
section, epproximately 130 families were driven from their homes when
the area was overflowed to a depﬁh of 2 to 3 feets The large plant of
the General Electric Compeny, which employs 8000 ?eople, sustained
losses in the boiler room and basements. Mills and other property in
Lenox, Lee, and Great Barrington, Massachusetts, were demaged, Wide
areas in Sheffield were also inundated, but losses were small owing to
the fact that there is little development of the fleod plain and crops
had been harvested within the portion under culbtivetion. In Connecticut,
considerable demege was experienced at New Milfdrd, Derby, and Shelton,
At New Milford, a large bleachery ond a total of 30 houses and stores
were flooded up to L feet deep on the first floor, with damage totaling
$90,1500, shelton and Derby, which are located near the confluence with
the Naugatuck River at the limit of tidewater, sustained total direct
losses of $1L0,900 by basement flooding of the dense industrial and
commercial aress along‘the banks of the river. The property in thege
two localities has a total value of approximately $17,800,000, so that
potential leosses are high. Damege is not important in other areas of
the Housatorie River in Comnecticut, sinée there are no developed centers

and the river valley is generally deep and narrow,

bs  Neugatuck River, Conmecticut. - On the Naugatuck River the.

1938 flood execeeded the floods of 1927 and 19%6 by a few inches except

-8 -
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TABLE #} - APPEMDIX B

DERECT FLOOD LOSSES - FLOOD OF SEPTEMBER 1938

HOUSATONIC RIVER WATERSHED

BY THlBHTAﬂiEﬁ

® RESIDENTIAL, COMMERCIAL,
** IHCLUDES UTILITY LOSSES.

AND PUBLIC LOSSES.

# 1n coLumn (2) IDENTIFYES LOSSES IR TOWNS OUTSIOE DAMAGE ZONES DESCRIBED IN TabLe [il.

H 3 1 AGRICUL-:  HILUS- : 1
TRIBUTARIES s STATE : URBAN= : TURAL & TRIAL#es HEGHWAY . RAILROAD: TOTAL
: ] 13 I e L W
Housatotifc Y Mass. & Cohne ¢ 237,000: -96,000: 268,000: 884,000: 63,000:1,548,C00
NAUGATUEK ) CotiNe 151,000 0: 98,000: 58,000: 5,000: 313,000
WiLeiams T Mass. & N. Y. & 3,000:  2,000:  4,000: 45,000:  2,000; 56,000
BLAGKBERRY T Mass, & Conn, @ 13,000: 5,000: 0: 176,000: 0: 154,000
Tenm)LE T CoNN. & N. Y. 5,000: 8,000: 02 2,000: 3,000: 18,000
STiLL ! CONNe : 52,000: 3,000:  46,000: §5,000: 0: 108,000
SHEPAUG H CoHNe s 37,000 3,000: 6,000 12,000: 5,008: 63,000
POMPERALG H Cotitte H 2,000: 3,000 1,000;: 5,000: 0: 11,000
TOTALS -+ 5Q0,000: 120,0006: 423,000:1,187,000:  79,000:2,309,000
By Towns - NEw YoRk
"’ 3 DAM-: ASSESSED 3 o OlhEGT FLOOD LOSSES -~ SEPTEMBER 1938
TOWN t AGE 't VALUE @ 3 AGRIGUL-7  IMDUS- 3 3 1
: JONE: 1937-1938 ¢ SFBAN* | Trupar i TRiaLees TOMWAY | RAILROAD, TOTAL
(i) s () Q) 2 () s B) 2 (8] 2 (7} ¢ (8] ¢ (9)
' O W g 19 T
AMENLA r 8 ¢ 2,001,456 0: 3,000: 0y - 300: 0: 3,300
Dover + 8 1 1,791,585: 4,000 3,700: 0: 1,000 2,100 10,800
NORTHEAST : 8 ¢ 2,063,186: 500: 300 G: 0: 0: 800
HYTYY v # v 1,075,459: 0 W 1,000 9,C00: 0: 10,000
MISCELLAREOUS s : : 5001 T,000: 5 700 90 3,100
TOTAL FOR HEW YORK - t 6,931,688 - 5,000: - 8,000t 1,000¢ 11,000 3,000: - 28,000
BY ToWNs ~ CONNECTICUT
: DAM—:'ASSESSED- : OTREGT FLOOD LUSSES - OCFIEMBER 1938
TOWN 1 AGE ¢ - VALUE @ 1 AGRICUL~: TiTDUS~ s | . 3 :
' : Z0NE: 1937-1938 ¢ URBAN® | “rupar i 7hiALse; BISHVAY | RAILROAD, TOTAL
(1)) T {2) {3} s (4] ¢ {8] {6} : {7} =<? 18} :i 18)
: : i © 1 ‘ G % RS :
~ ANSOHIA 1 15+ 23,762,076:  31,700: 0: 12,800:  5,000¢  1,500: 51,000
BEAcON FaLLS 115 ¢ 1,498,727: 3,000: 0: 0: 100: 1H 3,100
BRIDGEWATER $ 10 ¢ 816,790: 0: : 100+ 3,000+ 0: 3,100
BROOKFIELD : 9 : 1,396,870: 0: 500: N 0z 0: 500
CAbAsN T o 1,170,084 hH 0: 0: 1,100 6,000 7,100
CoanwaLL : 71 : : 1,600¢ 0: 0 300: 6,000 7,900
CORNWALL r # ot 2 01 0: 0: 7,500: - : 7,500
o sinsnonsseressrranrvtstaaraediibnsnsrsnnsSansonsrsradacortesinbincsarrastonesraveedtnsrrverciscrrnanes
 CoaNwalk, ToTat @ t 1,036,101: 1,600 01 0: 7,800z 6,000: 15,400
DANBURY + 9 144,550,299t 51,600  1,200:  45,800:  5,000: 0: 103,600
penpy : 13t 15,160,092:  24,300: 0: 30,0003 4,500: 7,000: 65,800
HaAWINTON : Me s 1,131,994 TH 0: 0: 1,100 0s . 1,100
Kent t T 3 2,186,793: 800 0 300:  12,000:  5,800: 18,700



TABLE |1 (CONTINUED) - APPENDIX 8

B Towns - CONNECTICUT

T DAM~s ASSESSED : DIRECT FLOOD LOSSES - SEPTEMBER 1838
TOWN T AGE ¢ VALUE & 2 AGRICHUL=-:  fHDUS~ ¢ . : : A
: 7ONE: 19371938 ¢ URBANE L Tnel Tl TapaLess DIGHAY  RAILROAD, TOTAL
) O 2 K 3 I TUNN € TN ) IO (3 IO (3 N € N )
: 33 e ¥ Y ¥ W 3
LiTCHFEELD t 14E s 0: 0 0 3,000 7002 3,700
LITCHFiELD s F e : 0: 0: 0: 2,000 : 2,000
"'..'0"."'l"liii00:Ilv..:lIiooc.--c.:hnnleOOI:ollc!-lc.:uttcou&-.:.'.“.'.t:‘li'il.00:"-..‘."
LITCRFLELD, TOTAL : + 8,829,113: 0: G: 0:  5,000: 00 5,700
MoNgoE 13 : 3,125,421 0% 0: 2,500 0t 0 2,500
Morrls y By 1,361,387 03 [+H C: 5,000: 0 5,000
NavgaTUCK : 15 ¢+ 20,758,160:  18,300: 0: 30,200z 2,000 0: 51,100
: : : : : t H H
Hew MiLroRo t 9 : 0: 500 g1 Gt 0: 600
New Microap ¢ 10 +  28,400: 1,000: 44,500 600: 0s 74,500
New MictrFore 3 # : © D 02 0: 15,300 0:r 15,300
New MILFORO,'TOTAL: + 10,410,779 '28,400= 1,600:  44,500: 15,8001 0: 90,400
NEWTOMN 113 : 5,173,990% 200+ 260+ 0: 700: 6: 1,100
NORFOLK 1 # ¢ 4,825,218: 2,500 03 0 7,500 0: 10,000
NOATH CamAAN 1 6 : 10,300; 4,300; 0  25,000: 0: 39,600
NORTH CANAAl 1 # : 0: 4003 0:° 0: 0: 400
NoatH Caraan, ToTab v 2,176,336: 10,300 4,700: 0: 25,000: Q1 40,000
2 3 : 3 H s H :
GXFORD + 18 ¢ 1,664,980z 2,000 g: g 0 Gt 2,000
Roxauay : 1t 2,052,940: ] 0: 032 2,100 2,700: 4,800
SALISBURY + 7 : 6,681,799: 1,600: §5,200: 3,000 1,100: 0: 10,900
SEYMOUR 115 ¢ 8,875,300: 3,800: 0: 2,300% 100: 01 6,200
SHAROY + T @ 3,352,546: 8,000: 01 0: 1,200 (tH 8,200
SHELTON + 13 ¢ 12,754,556 25,700 0:  44,400: 1,000: 4,000: 75,100
SHERMAN t # 1 2,029,250: 0:  2,000: 0: 1,000 T Q0 3,000
SOUTHBURY + 12 : 1,200 500: 1,000: 2,000: G: 4,700
SoUTHBURY £ 13 : 200 o: 02 300: 0: 509
SOUTHBURY r # s Q: tH 0: 5,500 0: 5,000
SOUTHBURY, TOTAL : : 2,013,376:  1,400: 500:  1,000:  7,300: 8: 10,200
THOMASTON s 14F ¢ s 0: 0: 5,500 0: 2,000: 7,900
THOMASTON s #F e : 0: 'H 02 3,500: 0: 3,500
ThoMASTON, ToTaL : 5,673,508 0: 0: 5,900: 3,500 2,000 11,400
ToRRINGTON s 14 s 33,100 0:  1,600:  4,100: 0: 38,800
TORRIUGTOH : 148 1 18,1060 VH 5,500 2,500: 0: 26,100
TORRINGTON ¢ e : 9,300: 01t 4,060z 5,000 0: 18,300
a-ooo.----_n-.-q.-o-.-.:----.3;--.-..,,;.:....".-.3..-.0...‘2..00--..-:..-.--.-.:-.oo-...-§.o-noco¢t
TORRINGTON, TOTAL + 84,735,230:  60,500: 0:  11,100:  11,B00% 83,200
WARREY : # + 1,289,338: 02 0: 02 2,700 0: 2,700
WASHINGTON + 11 : 6,788,697+ 36,400: 2,100 5,500: 2,300¢ 2,300: 49,000
WATERBURY :+ 15 :167,326,318:  30,800: 0:  34,300: 20,000: 1,600 85,100
WATERTOMH : 156 ¢ H 2,000: : 0s 400+ 5003 2,900
WATERTOUN 1 # 1 | 0: : 0:  11,000: gy 11,000
WATERTOWY, TOTAL 3 + 10,783,876 2,000 0: 0:  11,400: 509: 13,900
WoonBURY + 12+ 2,787,755¢ 0: 2,000 tH 3,000: 0: 5,000
MiSCELLANEDUS H H : 1,500: 2,000: 1,500 1,004 700 7,100
TOTAL FOR CONNECTICUT 1465,834,780r  347,000: 22,000: 276,000: 170,000: 40,000: 855,000

*« RESIDEMTIAL, COMMERGIAL, AND PUBLIC LOS5SES.
*» {NCLUDES UTILITY LOSSES.
# 1IN coLumy (2) {OENTIFIES 1.OSSES IN TOWNS QUTSIDE DAMAGE ZONES DESCRIBED 1N TasLe .

10~
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TABLE 11 (CONTINUED} ~ APPENDIX B

BY TOWNS = MASSAGHUSETTS

GTREGT FLOOD LOSSES - SEPTEMBER 1938

s DAM-: ASSESSED ¢
TOWN : AGE : VALUE TRERIOUL.:  TNDUS- : A
s Z0ME: 1937-1538 ¢ URBANS gL TRIALwe: MIGHWAY , RAILROAD,

1) T (2] ¢ (3) & )& 5] =+ .8y =+ (17 = 18} '+ (8)
: :$ 6 3 4 3 1 Rt
ALFoRD : # :  303,405: 0: 0: 8:  15,700: 0: 15,700
DALTON Pl s : 0:  15,000¢  9,400:  2,000: 0: 26,400
DaLron : o#F o : 01 U3 ~0:  16,100: p: 16,100
DALTOK, ToOTAl : + 8,436,518: D:  15,000:  9,400:  18,100: 0: 42,500
: : H : : : H
EGREMONT : # §74,8713 2,1006: 0: 02 3,000 0: 5,100
GREAT BARRINGTOH T4 : 500+ 0 29,5003 0 0: 30,000
GREAT BARRINGTON : 5 :  11,600:  11,800:  11,000:  13,900: 0: 48,300
GREAT BARRUNGTON 1 # t ' o0 0 2,100 3,000 5,100

. . - - .
IR R R R N N R R R N R R E N A RN AR i

9,414,781 12,100: 11,800  40,500: 16,000: 3,000: 83,400

SasssssEsRt s i nanssrbansdan

GREAT DARRINGTON, TOTAL

HANCOCK t # ¢ 433,935: 0 0: 0:  27,000: 0: 27,000
HiNsDALE s 1ot : 5,000 5,000¢ 0: 0: 1,500: 11,500
HinsnaLe s #F s : 0: 0: s 27,600% - 6: 27,500
‘..‘..4...0-‘..I.l..c':-.I..:..I.qu..II:QQOQ....':.IlQ...l.=I...lDl.i:-...‘.Dtcztotn‘l.ll:".bl..li

HINSDALE, TOTAL & 1,012,421 5,000t  5,000: 0: 27,600 1,500: 39,100
LANESBOROUGH r 2 ; ; 500; 6,0002 0; 2,000: H 8,500
LARESBOROUGH t # s : 0: 0% 0z 13,0002 0: 13,000
..l.i.l..l"‘l...l..ll:.lltl:.l.!l.ll‘l.:.."‘.!.t:....ll.ll:.t..l.-I.:C.O'!.’.'i:!.llt!'!l:Il:..l.‘-

LasESBOROUGH, TOTAL 3+ 1,255,905: 50C: 6,000: - 0 15,000 ): 21,500
LEE T 4 e H 5,300 8,5001 T,400: 12;500: 10,0002 43,700
LEE s F s+ 45,100  15,060: 63,800: 198,000: ~0r 321,900

LeE, ToTAL : : 5,199,817: 50,400: 23,500: 71,200: 210,500: 10,000: 365,600
LENOX t 42 : 3008 2,700: 500:  1,500:  3,500: 8,500
LENOX r # 3 : WH R H 0:  20,900: 0 20,900

Lenox, Tovat 3 1 6,712,781: 300 2,700: 500  22,400: 3,500 29,400
MOKYEREY : # i 864,606: 02 0 0: 58,000 0: 58,000
MoUNT WASHINGTON s #F o 225,191: 0: H 0: 17,000 0: 17,000
New MarLBoroucH t # 0 1,399, 16,300: 1,000 0: 245,000 0: 262,300
PERU I 312,590 0: : 0: 3,000: 0: 3,000
PITTSFHELD T : 0:  5,000:  1,200:  18,000: 500: 24,700
PELTTSFIELD 1 18 : t 20,500 03 5,300: 13,500: 0: 39,300
PirTsFieLn : 2 s 11,4008 1,000: 4,100 7,800; 0: 24,300
PATTSFLELD T 4 : 100z H 1H 1,000¢ 0: 1,100
PLTTSFIELD I :  B,000: 9,000  1,500: 42,600: 0: 59,100

PITTSFIELD, TOTAL 3 s 64,856,706: 38,000: 15,000: 12,100:  82,900: 500 148,500
R1cHMORD s £ 73,728 0: 1,000 0r  3,4008  0: 4,400
SHEFFLELD 1 5 1 : 1,100:  3,200: 0: 0:  7,000: 11,300
SHEFFLELD r # 3 H 03 1,000: 7,500¢ 71,9002 0: 15,400
.III"I"“".U"l'i’.:lll.I:.t.IO.U-!tﬁzot.D.'IIh:."'D.t":“.l'....:...Il..‘I:"'...I..:OOII.....

SHEFFIELD, ToOTAL 3 ¢ 1,516,631 1,100: 4,200 71,5008 7,900 7,000¢ 27,700

* RESIDENTIAL, COMMERCIAL, AMD PUBLIC LOSSES,
*%  [NCLUDES UTILITY LOSSES.
# fu coLumy (2) IDENTIFIES LOSSES 14 TOWNS OUTSIDE DAMAGE ZONES DESCRIBES (N Taste I11.

-
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TABLE 11 (CONTINUED) - APPENDIX B

BY TOWHS - MASSACHUSETTS

GIRECT FLOOD LOSSES - SEPTEMBER 1938

DATI-+ ASSESSED

TOWN $AGE ¢ VALUE TIGRTGOL-T  TNOTS- ¢ : 7
o : ZoME: 19971938 ¢ UMBAN® . pupal : TRiALses ”‘G”¥AY : HA:L?O“D: T?liL

1 T 12) ¢ i3] : (4) ¢+ (5) ¢ (6y & (f3 '+ {8

: : 15 N ] : : :
STOCKBRIDGE : 4 3 : 18,200: 02 0: 21,800:  8,000: 48,000
STOCKBRIDGE : # ot : 02 02 0:  2,300: 0: 2,300
6sesnscnavasacaranmronloantsionesncsansniosennnssalossscasenlocansaraniosscvresrlonssnrsasioccerines
STOGKBRIDGE, TOTAL: + 5,548,116:  18,200: 0s 0+ 24,100:  8,000: 50,300
TYRLNGHAM : # @ 500,982: 0s 2,500: 1,300t B86,800: 0: 80,500
WASHENGTON o o 200,773: 0: 0: 0: 43,500 0 43,500
WEST STOCKBRIDGE £ 3 H 2,800: 5001¢ 2,500; 8,400¢ 1,500 15,700
WEST STOCKBRIDGE t # o H 0z 3 0: 23,800: 0: 23,800
WesT STotkeRineE, Torat: 1,312,651: 2,800 - 500; ) 2,500: 32,200: 1,500 38,500
Winosen s o 504,3952 o 02 0: 45,800 D: 45,800
MISCELLANEOUS : s H 1,200 1,800 1,000: 1,100: 1,000: 6,100
TOTAL FOR MASSAGHUSETTS  :111,781,110: 148,000:  90,000: 146,000:1,006,000:  36,000:1,426,000
TOTAL FOR CONNECTICUT : :465,834,?80; 347,000; 22,000: 276,000: 170,000: 40,000: 855,000
TOTAL FOR NEW YORK ¢ ¢ 6,991,686: 5,000  8,000:  1,000: 11,000:  3,000: 28,000

R g : : : : 7
GRANG TOTAL : 2584,547,576:  500,000: 120,000: 423,000:1,187,000:  79,000:2,308,000

H H 3 H H : H +

» RESIDERNTIAL, COMMERCHAL, AND PUBLIG LOSSES,
**  JHCLUDES UTILITY LOSSES.
# IncoLumn {2) JDERTIFIES LOSSES IN TOWHS OUTSIDE DAMAGE ZONES DESGRIBED iM TaBti (11,



at Naugatuck, where the 1927 flood was one fcot higher, and at Torrington,
where the 19%6 flood was 2-1/2 feot lower, Direct losses on the Naugatuck
River totaeled $31%,000, WNear the headwaters, a major portion of the
comnercial, industrial, and residential areas of Torrington were flooded
2 to 3 feet deep by back-up in constricted areas and overflow of the
Naugetuck River and East Branch, resulting in damage of $83,200. Damege
of $86,100 occurred st Waterbury, mostly in the vicinity of Bank Street
Bridge where both banks of the river were flooded about two feet deep,

The city of Waterbury hes o menace of severe flooding, for floods of
greater magnitude will flood property valued at approximately $L1,000,000
and cause damages of several million dollars. At Naﬁgatuck, direct

losses of $51,100 were experienced as a result of flooding a residentiel
area of 4O houses, by topping a local levee, and dsmaging three industrial
plants, Bescon Folls and Seymour sustained small losses but were on the
verge of great damage. Direct losses in Ansonia totaled $51,000 to

heavy metal industries located along the bank of the river and to an
extensive commercial area, where basements were flooded. Like the other
industrial centers of the Naugetuck Ri&er, Ansonia is subject to far
greater losses sincs propsrty valued at approximately $6,800,000 will be
damgged by higher floods.

Qe Williams River, Massachusetts and New York. ~ The flood of

September 1938 exceecded the crest stage of 1936 by app?oximately 2-1/?
feet, Direct losses tobtaled $56,000, of which the major part was to
highway and railroad. Two bridges were wrecked and a few dwellings and
stores flooded. Two power stations were elso damaged,

d.  Bleckberry River, Massachusetts and Connecticut. - The

flood of 1938 caused damege of $19/4,000 in the Blackberry basin. Damage
to highways and bridees in Massachusetts make up 90 percent of this total.

Four bridges in New Marlborough, Massachusetis, wers wrecked. At the

- 13



village of Canman, Comnecticut, & milk plant, L0 houses, a playzround,
and a golf course were flooded.

e, Tenmile River, Wew York and Connecticut. - The 1938 flood

-

exceeded the 19%6 crest stage by approximately one foot but caused no
importent demege. Damage totaled $15,000 to 10 dwellings, a few stores,
and approximately 200 aeres of fsrm land.

f. 8till River, Comnecticut. - The Still River flows through

undeveloped country except in the city of Danbury, which lies in a natural
basin where the river is formed by several small stresms, The flood of
September 1938 caused a loss of one life and direct losses that totaled

$103,600 in the city of Danmbury, while the flood of March 1936, which was
approximately three feet lower, caused direct losses of #20,700. A num-
ber of hat factories and the commercial center of the city have experi-
enced severe damage from great floods, and frequent demage from freshet
flow which reedily overtops the river banks or seeps into basements. The
river is very badly constricted within the cibty by bridges, building

foundations, culverts, debris, and filled land.

g. Shepaug River, Comnecticut. - The flood of September 19%8
ceused damage of £63,000 which occurred principally in the town of
Washington, where the crest stage of 1936 was exceaded by Eul/? feet.

At Washington Depot a high-type residential and commerciel area, including
20 houses, stores, a railroad stetion, and public schools, was flooded

to a depth of two or threc feet with damage toteling over $2,000. Except
for the villege of New Preston, where a smaller area was affected, damage
was principally'to the highweys which follow the river in this rugged
valley.

h, Pomperaug River, Comnecticut. -~ No important losses resulted

from the flood of 1938, Direct losses totaled approximately $11,000, of
which §5,000 was to roeds and bridges. There was also damoge to farm land
and dwellings. Several families evacuated their homes in Sowth Britain,

Connecticut.

L. CLASSIFICATION OF FLOOD IOSSES. -~ The losses which can be as-

signed & monetary value zre classified as follows:

-1k -




B Direct losses are the physical damage to property and

goods, measured by the present-day cost of repair or the replacement in
kind, and the cost of clean~up and moving goods. These have been further
subdivided as urban (including residential, commercial, and public
losses), rurel, industrial, railroad, and highway.

be Indirect losses are the value of service or use either

lost or made necessary by reason of flood conditions, not chargeable to
direct loss. They include losses of businesgs and wages, costs of relief,
and similer losses both within and without the flood area during the
period of flood and subsequenf rehabilitation,

&+ Depreciation losses are the decreases in the wvalue or

utility of property beyond that deducible from direct and indirect
losses, These decreases below the normel value, which is regulated by
the experienced cycle of floods, have resulted from the new experiences
of November 1927, March 1936, and September 1938,

5. RECURRING LOSSES. - Preventeble recurring losses are those

which will ocecur with futurs floods, unless eliminated by flood control
works, They have beecn computed from the losgses experienced in the March
19%6 and September 1938 floods by eliminating losses which are clearly
non=-recurring by reeson of permenently altered usage or abandonment,
Recurring losses are segregated into damsge reaches in order to provide
areas convenient for the swmmation of losgses and the analysis of benefits
from various plans of flood protection., The Housabtonic Watershed was

' which were subdivided for locsal

divided into 15 reaches or "demage zones'
protection studies wherever necessary., They were chosen in such a

menner that individuel tributery effects could be readily ascertained,
and locations with high concentrations of damage could be segregated.

In esach damage zone a definite refersence gage with a good stage~discharge

relation serves as an index to stages throughout the reach, The damage

- 15 -



zones are desceribed in Table III and shown on Plate No, l. Table IV
summarizes the recurring direct losses by damege zones, based upon the
flood of 1938,

6. DISCHARGE=-LOSS RELATIONSHIP, = The relation between direct

loss and stage, referenced to the September 1978 flood crest, was
determined for each large industry or important property and for separate
residential, commercisal, and other areas, The relation was established
‘for a range in stage exbending from the beginning of damsge to the level
of the flood having a 0,1 percent chance of occurrence, using the recur-
ring preventable losses of the September 1938 and the March 1936 floods
es a control, The individual losses were related %o stage at the index
station for the resdch and summated for one-foot increments of stage.
Curves of total direct recurring losses versus stage and discharge at

the index station were prepared for each damage zone, Similar curves
were prepared for individual areas wherever they were required by studies
of local protection,

7o  DISCHARGE-FREQUENCY RELATIONSHIP. = Discharge=frequency curves

have been plotted for those United States Geological Survey gaging
stations in the Bousatonic Watershed, where sufficient dets on recent,
as well as historical floods, were available to assure well~defined fre-
quency curves, Curves of discharge per squere mile wversus drainage arse
in square miles have been plotted with frequency as a parameter, The
discharge~frequency curves at index stations wers obteined from these
general relétionships.

8, AVERAGE ANNUAL DIRECT LOSSES, - The damage-frequency relation-

ship was obtained for each damage zone from the relationship of damage
to discharge derived above, and the discharge~frequency relation from
record. The natursl damage-frequency relation was plotted between 100

and 1.0 percent chance, Between 1,0 percent snd O psrcent chance the

- 16 -



TABLE III - APPENDIX B

DESCRIPTION OF DAMAGE ZONES
HOUSATONIC RIVER WATERSEHED

ZOM
el miveR STATE DESCRIPTION OF ZOKE INDEX STAT1ON
14 | Housatonic | Mass. | FroM HINsDALE DaM SITE {1.2 MILES. ABOVE U.S.Ge8s GAGE AT GOLTSVILLE,
HINSDALE) TO £AST STREET BRIDGE ABOVE PATTSFIELD, MASS.
"LAKEWOOD," PITTSFIELD, MASS.
18 | Housarodic MASSe | FROM EAST STREET Bajnge AB0vE "LAkewoon,” VAN STCKLER BAM, PITTSFIELD, MASS.
PITTSFEELD, MASS., TO WEST BRANCH OF {oaLe Bros. LAuNDRY)
HOUSATONIG
2 WEST BRANCH § MASSe | FROM APOVE (ANESBOROUGH TO JUNCTION WITH PITTSFIELD, MasS.
Housavaonsc Housatousc RIVER
3 WitLEAMS Masse | FroMm New YORK-MASSACHUSETTS STATE LINE TO WEST STOCKBRIOGE, Miss,
MOUTH
4 HOUSATONIC MASSe | FROM JUNCTION WITH WEST BAANCH TO VAN U.5.8.5¢ GAGE NEAR GREAY BARRINGYON,
DEUSERVILLE HEcHWAY BARIOGE Massa
5 HousAToNIC MASSe { FROM VAN DEUSERVILLE 7O MASSACHUSETTS~ DAM OF SOUTHERN BERKSHIRE PGWER AND
CONMECTICUT STATE LINE ELeeTrRIC CON
6 BLACKBERRY Cotie | FROM NORFOLK, COHH., TO MOUTH AT CANAAN, CaNaan, Conn,
Coke
7 HOUSATONRIC ColMe | FROM MASSACHUSETTS-DONRECTICUT STATE LIHE DeS.56.8. GAGE AT FALLS VILLAGE,
TO JUNCTION WiTH TERMILE RIVER Calasl, CohN.
8 TENMILE CORNe | FROM MILLERTON, No Y, ON WEBATUCK CREEK Ue8.5.8s GAGE MEAR GAYLORDSYILLE,
& N.Y. T0O MOUTH OF TENMILE New MELFORD, COHN
] STiLL CoNt. | FROM ABOVE DANBURY, CONN., TO MOUTH U.8,6.8, 8AGE PEAR LanesviLtLe, New
MiLFoRD, CONNG
10 HousATONHIC CONNe | FROM TENMILE REVER TO JUNCTION WYTH SHEPAUG | ROBERTSON BLEACHERY & DYE WORKS DaM,
RIVER New MILForo, Cond.
H SHEPAUG ConNe | FROM WEST MORRES, CONNe, ON BAMTAM RIVER T | UsS.8.5. GAGE NEAR RoXSURY, GONH.
MOUTH OF SHEPALG
12 POMPERAUG ColMe | FROM NohtH WOODGURY, CONKe, TO MOUTH UeSeGaSe GAGE AT SOUTHBURY, CONR.
13 HoushToNIC CONN« | FROM JUNCTION WITH SHERAUS RIVER YO TIOE~ UaSeGaBe GAGE AT STEVENSON, OXFORD,
WATER AT DERDY, CONN. Conne
144 | EAST BRANCH | CONNe [ FROM RAILROAD BRIDGE AT UPPER END oF TOR- HeB5,G48« GAGE NEAR THOMASTON, CONHs
NAUGATUCK RINGTOR TO EAST Mall STREEY BRipgE,
TorrIngTON, CONNe
148 | HaveATUck CoNle § FROM WEST TORRINGTON TO BRIDGE AT JUNCTION UeS.0Ge8s GAGE NEAR THOMASTON, CONN.
oF SouTH AnD NorTH Main STREETS, TORA{NG~
ToH, CONMe
148 | Naveatecr CouiN. | FROM NAUBATUCK RIVER AND EAST BRANCH BRIDGES| UuSe8.3. GAGE NEAR THOMASTON, CONR.
AT MAIN STREET, TORRINGTON, COlike, TO
THOMASTON SITE
14r | NaveaTuCcK Conne § FROM THOMASTON SITE TO WATERTOWN-WATERBURY UeSeRsSe GAGE HEAR THOMASTON, CONNe
Towl Ling
15 NAHGATUGK ColN+ | FROM WATERTOWH-WATERBHRY TOWN LINE TO UeSeBaSe GAGE NEAR NAUBATUCK, CONHe
AnsSontA=-DERDY TOWR LI4E
16 HoUsATONIC Coltte DERBY, CONNa

FnOM TIQEWATER AT DERBY, GONMa, TO MOUTH
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curve was distorted to the value of the direct loss from one flood
having a O,) perceant chauce of occurrence. The average annual direct
loss was then taken as the mean ordinete of the entire 100 percent
chance period. Average simusl direct losses are summarized in Taeble IV,

9+  INDIRECT LOSSES, - The indirect losses were computed as a

constant percentage of the direct losses in each locality. The percentage
was determined by application of empirical ratios to the direct recur-
ring losses of each type, and welighing these as they occurrsd in the

flood of 1938, The ratios are as follows:

Residential Q.0 Railroad 1,00
Commereial 0,70 Highwey 1,00
Industrial 1,20 Agricultural 0,20
Utility 1,00 Public 0,50

The above ratios are based upon studies in the Housatonic River Watershed
snd other similar asrens of the Providence District, Average annual
indirect logses are summerized in Table IV,

10, DEPRECIATION LOSSES. - Docresses in property velues, as s

result of recent floods, hove occurred only in a few relatively small
aress., Damage from pecent floods, although important, has been small
relative to the velue of property snd the losses that may be expected
from floods slightly greater than those experienced in recent years.
Large depreciation losses could and would result from s great flood,
particularly in the highly industrialized areas of the Naugatuck River,
where Torrington, Weterbury, and Ansonia would suffer great losses, At
present, depreciation losses exist only in a few areas. At Waterbury,
Connecticut, a residential area, which was already blighted and degraded
in appearsnce, reflects a furthér decrease in value as a result of flood-
ing in the basement and to the flrst floor approzimately four times in
as many years, The Lakewood area of Pittsfield, Massachusetts, near the head~
waters of the Housstonice River, includes about 100 dwellings logeted in

a natural overflow area, These properties have been depressed in value

- 18 -



TABLE IV - APPENDIX B
FLOOD LOSSES BY DAMAGE ZONES

HOUSATONIC RIVER WATERSEED

Recurring direct |[Existing depreciation Average
losses of real estate annval losses
Damage River September| Maximum from floods
ZOne 1938 flood of 1936 Direct Indirect |Deprecia- Total
stage ‘stegex and 1938#* _ tiont*

(1) (2) (5) {4) (5) (6) L7) {8) (9}
la [Housatonic ¥ 24,5001% 239,300 & 0 $ 9,800 & 5,200 1 & 0 # 15,000
1b {Housatonio (1) 39,400 509, 000 77,000 8,400 8,000 2,700 17,100
2 lHousatonic West

Branch 30,0001 216,500 0 3,000 1,900 0 4,900
3 |Williams b 14,200 84,000 0 200 700 0 1,600
4 {Houssatonic 1 131,100]1 1,066,100 0 27,800 23,400 0 50,900
5 |dousatonic 56,500 882,200 o 12,700 2,500 G 22,200
6 |Blackberry 39, 700 142,000 O 2,100 1,600 0 3,700
7 {Housatonie 43,800 522,000] 0 6,400 5,400 o 11,800
8 |Tepnmile 14,900 56,500 0 200 400 0 1,300
9 IS+tiil 106,000 1,346,000 0 18,600 17,300 0 35, 900

10 (Housatonioc 77,600 570,000 9,000 9,400 8,900 300 18,800
11 |Shepeug 58,800 354,000 0 8,700 5,300 0 14,800

1Z  |Pomperaug 9,700 120,000 0 3,400 3,200 0 8,600

13 {Housatonic ©)47,200 968, 000 0 10, 800 10, 300 2 20,900

l4e {Naugatuck 37,000 388, 000 0 13,500 9,200 0 22,700

14b {Naugatuck - 26,000 812,000 0 9,800 10,900 0 20,800
l4e 1Naugatuck 23,000 216,000{. 0 2,800 2,200 o 5,000

14f (Naugatuck 10,900 315,000 0 3, 300 3,300 0 6,600

15 (Naugatuck 195,700113,200, 000 22,000 171,100 148, 800 800 320, 700

18 [Housatonic Tidewater o= - 0 0 0 0

Totals 1,106,000;21,997,800 108, 000 323,000 274,100 3,800 600, 900

* Stage of flood having & 0.1 percent chance of occurrence.
**% Exclusive of direet and indireot losses. Column (8) computed from column (5) at 3.5 percent amually.
(1) Improvements at Van Sickler Dam rsduce the loss corresponding to 1938 peak discharge to $30,000.
(2) 1938 crest stage was increased by hurricane wave. Recurring loss corresponding to 1938 peak discharge
equals $20,000.
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since the inception of the aren and values have been further decrcased by
the several recent floods, Anocther area where depreciation losses exist
is at New Milford, Connecticut, in a smmll.new commercial arsa, which had
been grawing until flooded to a depth of five feet by tﬁe flood of
September 1938, To determine deprecistion logses, the decreases in value
due to recent floods were estimated, allowing for economic changes, by
comparison of true sales, reductions in assossments, and opinions of
bankers, real estate operators, owners, tenants, and other qualified
individuals, The existing depreciation from the floods of 1936 and 1938,
as summarized in Table V, has been adjusted to exclude the capitalized
value of ammual direct and indirect losses, Annual depreciation losses
were determined upon the baéis of (1) an average capitel loss during the
50~year life of protectivé works equal to one~half of the observed
depreciation and (2) an annual loss of Pive percent to the property
owners, end a two percent tax loss to the community. Annual depreciation
losses are summarized iﬁ Teble IV,

i1, POTENTIAL IHCREASES OF PROPERTY VALUE, -~ Potential increases

in land value, from the protection of unimproved lands, are possible in
meny areas where development has been retarded by floods., RBenefits

to flood comtrol would result from the more productive use of the land
which woﬁld follow protection. Many areas of the watershed which are now
subject to frequent overflow would otherwise be in demand for industrial
expansion or residential and commercial growth, Increases were taken as
the difference between prosent and potential values as summarized in
Table VI, besed upon welghing of the verious factors that control present
and future value, The potential increase totals $6L9,000, which is
equivalent to an annual benefit, at 5 percent, of $32,900, were complete

protection provided,
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TABLE V - APPENDIX B

DEPRECIATION AND VALUATION DATA, AND
POTENTIAL INCREASES IN LAND VALUES
HCUSATONIC RIVER WATERSHED

3 H

: + REAL ESTATE ' REAL ESTATE ¢ REAL AND PER-  EXISTING DEPRES  POTENTIAL
DAMwg H : VALUATION z VALUATION ; SONAL PROPERTY : CIATION OF REAL: INCREASE OF
AGE : RIVER : STATE s 1538 FLoon . MAXEMIM VALUATION, . ESTATE FROM , LAND VALUES,
200, g T AREA . FLOOD MAXIMOM . FLOODS OF ,  WITH

: : ¥ (PRE-FLOOD) AREA* ' Floon AREA*  F 1936 AND 1938+’ PROTECTION

V) {2) s By« {4y (9) : {8) : {7) ! {8}
1 :Housatonic:Mass.:$ 3,20l,000:817,752,000: $31,567,000: §77,000 : §73,000(1)
2 :HousatonicsMass.: 980, 000: 2,122,000; 4,418, 000: 0 0
3 Williams :Mass.: 66,000:  278,000: 140,000 o 0
Ly +Housatonic:Mass.: 1,579,000: u,216,ooo§ 8,3L6,000; 0 ; ¢

t H H H ’ H H H

5 :Housatonic:Mass.s 361,000: L59,000: 1,019,000; 0 0
H . H H H H ' : H
& :Blackberry:Conn,: 115, 000: 260, 000: 1,00, 000: 0 Q
7 :+Housatonics Conn.: 71,000:  325,000:  LS5,000: 0 0
s ! $ : : : H
8 sTenmile :N.Y.é&: : ‘ : e t
: 1 Conmne: 19,000: L5, 000: 69,000: 0 0
9 :1Still ¢Comne: 1,238,000: 1,5004,000: 3,07k,000: 0 o
10 :Housatoniec:Conn,: 618,000: L, 751,000: 8,80l,000: 9,000 : 16,000
11 :Shepaug :Comm.:  277,000:  L57,000: 725,000 0 0

H H ] H ’ H : :

12 :Pomperaug :Conn.: 30,0002 275, 000: 551, 000: 0 0
13 1Housatonio:Comn.: 2,906,000: 8,956,000: 17,922,000 o 0

H H H : 3 : :

1l 1Naugetuek :Commn.: 1,935,000: 15,916,000: 27,777,000s 0 : 0

1 H H H : : H
15 :Naugatuck :Comm.: 9,406,000: 29,59,000: 6.,900,000: 22,000 560,000
Total real and per- : : :

sonal property : 170,487,000

Teax-exempt property :

affected (public
and highway )

Rallroad prdperty
affected (approxi-
mate )

0 aw a4 W8 an  eF

% 4 4 8 Ga am

ET T I T

PYST T

[

: 13,459,000

s er %+ W& wx ap ] @

3,315,000:

W we 6 64 48 s % Ap e sp 4 Lk am

TOTALS

102,835,000 1 86,913,000 187,261,000 108,000

t6l9,000

* Area flooded by flood having 0.1 percent chance of occurrence.

%k

Bxclusive of direot and indirect loss.

(1) Including buildings.
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TABLE VI - APPENDIX B

POQTENTIAL INCREASES IN LAND VALUES
HOUSATONIC RIVER WATERSHED

Location Dam- | Area [Before protection}- After protection potizzial

age { in | Unit Total Unit Potential! Potential {increase

City State River tzonelacresi value value value value use of wvalue

(1} (2) {3) (4) (65 { (6} 1 (7) {8) () (10) (11) (12}

1 {Pittsfield |Mass.|Housatonic] 1 | 275 {§ - }3400,000x1$ - |[§ 473,000# |Residential |§ 73,000
2 |(New Milford|Comn.{Housatonie! 10 5 Tk 14,000 15%% 30,000 Commercial 16,000
3 [Derby Corn. [{Naugatuck | 13 10 |- 100 1,000 S?OOO 30,000 {Industrial 29,000
4 |[Derby Conn. |Neugatuck | 13 22 45 1,000 {3,000 66,000 jIndustrial 65,000
5 iDerby Conn. |Naugatuck 13 10 100 1,000 ]3,000 30,000 |Industrial 29,000
6 [Derby Coun, {Naugstuck | 13 25 40 1,000 13,000 75,000 {Industrial 74,000
7 Waterbury [Conn,.{Naugatuck | 15 25 520 13,000 13,000 75,000 [Industrisl 62,000
B [Weterbury iCounn.|Naugatuck { 15 25 400 10,000 4,000 100,000 Industrial 80,000
9 Waterbury [Comn.|Naugatuck | 15 31 193 6,000 12,000 62,000 iIndustrial 56,000
10 |Naugatuck [Conn.|Haugatuck 1 15 20 100 2,000 1,000 20,000 [Recreaticnal] 18,000
11 {Naugatuck (Conn.iNaugatuck { 15 10 §1,500 15,006 3,000 30,000 {Reereational] 15,000
12 [Ansonia Conn. (Naugabuck | 15 50 60 3,000 (2,500 125,000 [Industrial 122,000
Totals 508 467,000 1,11€,000 649,000

Aok

Including buildings.
Unit value per front foot (2000 front feet 100 feet deep).
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12. AVERAGE ANNUAL BENEFITS. - Average annual losses pravented are

equivalent to benefits. Direct benefits were computed from the reduction
in annuwal recurring direct losses, as outlined in the report. Benefits
aceruing to reservoirs were computed first, and besnefits acoruing to
channel improvements or levees were computed from the residual losses.
Ammual indirect benefits were computed from the direct benefits by ap~
plication of the percentage determined for cach damage zone; as de-
seribed in Paragraph 9. Restoration benecfits were computed from the
recoverable deprecistion losses in proportion to value of real estate
receiving complete protection. Enhancement berefits which result from
increases above the normel value prior to 1935, as desoribed above, have
not been assigned to proposed protection works because complete protec~
tion against a meximum flood is not provided. Average snnual benefits
due to the proposed Thomaston Reservoir amount to $150,600 of direct
benefits, $1%1,000 of indirect bensfits, and 3h00 of restoration bene-

fits, making a total of $282,000.
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APPENDIX C - LOCAL PROTECTION WORKS

Levees, Walls, and Channel Improvements

1. LOCALITIFS SIUDIED. - In addition to the studies described in

paragraphs h5 and )5 of the mein report, studies have been made in the
Housatonic River Watershed to determine the feasibility of providing in-
dividual protection to a number of other small local demage centers which
have suffered appreciablé losses during past floods. It was found that
local protection in the form of levees, walls, or chammel improvements
was not justified to any of the damage centers discussed in the following
parsgraphs. The areas on the Housatonic and Naugatuck Rivers are listed
in downstream order. The areas on the tributaries are then listed in
downstream order as the tributaries enter the Housatonic and Naugatuok
Rivers. At a number of locations, preliminary investigation of losses
and costs of protection precluded any Further study because the ratio

was obviously very unfavorable. Details of the works considered, esti-
metes of their cost, and benefits which mey be credited to them are in |
the files of the Providence District. Studies were advanced only to

such stage as the size and importance of the locality, the magnitude of
the losses, or the probebility of justificabion warranted.

2, HINSDALE, MASSACHUSETTS.

8. Geperal. ~ The March 1936-flood exceeded the more recent
flood of September 1936 by several fest, due to the failure of Plunkett
Reservoir.- Total losses of the March 1936 flood amounted to approxi~
mately $30,500. WNon-recurring damage to Plunkett Reservoir amounted to
$12,200, while all the remsining losses were to scettered houses and
farm land and to highways and railroads.

b. Backwatoer conditions above Lynholm Company dam. - The

property in the village of Hinsdele that could be protected by removing

the Lynholm Company dem consists of three two-family houses, a town garage,
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a blacksmith shop, and a bloek of stores, all of which would be affected
by a flood greater than the record flood of March 1936 which caused
direct damages of approximetely $1200 in this section. All of this
property is in a poor state of repair. Conditions in this section could
be improved by removing the Lynholm dem. A natural gorge forms a con-
trol just below the dem. The waterway area would have to be increased
and a small access bridge removed. Above the dom the channel would have
to be cleaned, straightened, and enlarged to a wniform section with a
bottom width of L0 feét and a depth of 8 feet. Some of this excavation
would be in rock. The total length of the improvement would be approxi-
metely 1500 feet,

3,  DALTON, MASSACHUSETTS,

&. General. - Direct losses in the September 1938 flood
smounted to $112,500. Of the total, $15,000 was to scattered agricul-
tural land and buildings. Large highway losses occurred along small
streams, and two mill buildings sustained small losses. The remalnder
of the loss was sustained by the Pioneer Mill.

b, Protection for the Picuneer Mill of the Crane Company. -

The Pioneer Mill of the Crane Company is a peper mill employing about

250 people. The valuation of land and tuildings is approximately $8650,000,
The Sepbember 1938 f£lood covered the grounds about one foot deep, filled
the basement, and caused damape of approximately $L900. The plant was not
shut d;wn and no indirect loss resulted from the flood. The protection ’
would consist of a concrete wall approximately 800 feef ilong and 7 feet
high, and would extend from the dem along the bank of the river to the
mill, and thence around the mill to high ground near a building used as

a muscum. Headgates would be provided at the head of the canal. A pump-

ing station would be required to provide for the netursl drainsge.



L.  PITTSFIELD, MASSAGHUSETTS - WEST BRANCH OF HOUSATONIC RIVER.

_ a. General, ~ Direct losses from the September 1938 flood in
Pittsfield amounted to $14,8,500 for both branches of the river. Three
plans of local protection for the Housatonic River in Pittsfield above
Ven Sickler Dam are discussed in paragraph Ll of the main report. The

conditions on the West Branch are discussed in the following paragraphs.

2, West Branch of the iHousatonic River. - In the reach of

river from Boylston Sireet to Bel Air Street, the September 1938 flood
caused direct damage amounting to $20,3C0. In this section the Airdale
Dam is located 500 feet dovmstream from West Housatonic Street, and the
dam at Plent No. 1y of the Baton, Crane snd Piko Paper Company is located
1400 feet above Housatonic Street. After the March 1936 flood, a Works
Progress Administration program was initisted by the City of Pittsfield
to improve the section of river beginning at a point 1000 feet above the
dam at Plant No. L of the Eaton, Crane and Pike Paper Company and extend-
ing to Wahconah Street. This project was complete at the time of the
September 1938 flood and materially reduced flood stages at that time,
The chennel in its prosent condition will not pass the September 1938
flood discharge of 2500 cubic fest per second without some damage. The
March 1936 flood discharge was estimated to be less than the September
1938 flood discharge by inspection of flood elevations at several points
above and below_the dem at Plant No. [, of the Eaton, Crane and Pike Paper
Company. Althougsh the peak discharge of the September 1938 flood exceeded
that of the March 1936 flood, direct losses of the September 1938 flood
amounted to only $2l,300, while the direct losses of the March 1936 flood
amounted to $27,000. Improvements st the Eaton, Crasne and Pike Paper
Company dam and at bridges and other constricted sections effected con~

siderable reduction in the stapge of the Bopbtember 1938 flood and have
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generally improved the ground-water conditions, particularly during flood
times, The meximum probable flood is greater them either the 1936 or

the 1938 flood and would cause greater damage. The measures taken would
alleviate the losses but would not control such a flood.

Ce Possible improvement of conditions at the Airdale Dam. -

The only purpose for which the pocl behind the Airdele Dam of the Baton,
Crane snd Pike Paper Company is maintained is to provide a supply of
water for fire protection. This company has recently obtained permission
from the Fire Insurance Underwriters vo lower the water surface 20 inches,
which is equivalent to the height of the permanent flashboards on the

dam. If these flashboards were removed, objectionable mud flats would

be exposed. The Baton, Crane and Pike Paper Company is desirous of
having the City of Pittsfield assume the responsibility for any demages

which may result from lowering the water surface.

4. Possible improvement of conditions at the dam of Plant

No. li of the Eeton, Crane and Pike Paper Company. - Channel conditions

above the dam of the Eaton, Crane and Pike Paper Company Plant No. L
could be improved further by excavetion to a wiform section. Several
large areas near this dem are subject to frequent demege by overflow of
the river, or by high ground-water conditions aggravated by high stream
stages.,

e. Sumery. - Complete protection against flood damage on
the West Branch of the Housatoniec River, between Bel Air Street and
Boylston Street, a distance of 16,000 feet, could be provided, but the
total cost would greatly exceed the total benefits. No further studies

were made of this section of the river,

5. LENQX, MASSACHUSETTS. -~ The September 1938 flood caused direct

demage of $8500 on the Housatonic River and $20,900 to highways along

small streams. Damage on the Housetonic River waes principally to railroads,
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highways, and farm lends, spread over large areas, There are no highly
developed zones in this area at which protection is feasible.

6. LEE, MASSACHUSETTS.

a. General, - Damage caused by the September 1938 flood in
the town of Lee emounted to $L3,700. The most important damage centers
heve been studied individually. They are the Columbia and Eagle Mills
of the Smith Paper Company, the residentiel section just below the Laurel
Street highway bridge, and the Hurlbut Paper Company. Direct losses to
these properties in tho September 1938 flood amounted to $8L00. The re-
maining damage was principelly tc highweys and railroads. Additional
damage of $%2,200 was reported on Goose Pond Brook and other small streams
in the town of Lee. Only a small portion of the loss would be recurring,
because of improvements, rec&nstruction, and protective measures taken by
the Massachusetts Department of Public Works. OFf the four locations in-
vestigated, only the protection at the Columbis Mill was found to be
justified. Conditions at the Columbia Mill are fully discussed in para-
graph 45 of the main report. Conditions et the other three locations are
discussed in the following varagraphs.

b, Vicinity of Eagle Mill of the Smith Paper Company. - The

Eegle Mill of the Smith Paper Company is a modern paper mill employing
200 people and having e vaiue approximating $1,000,000. The plant is
actively operating and has, within the last yeer, constructed a new
building et a cost in excess of $50,000. The September 1938 flood
caused direct losses of $2900. The lower floor of the building below
the dem wes flooded to a depth of one foot, and the grounds were flooded
to & depth of two feet., Protection could be afforded to this mill by
the construction of a section of concrete wall 7 feet high and LOO féet
long, a section 9 feet high and 500 feet long, and by waterproofing one

wall for a distance of L0O feet. A stop-log structure would have to be
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built at the reilroad track, provisions would have to be made to sand-
bag United States Highway No. 20 in case of high water, and a small
pumping plant would be necessary. New headgabes would have to be in-
stalled ot the dam,

¢. Below Laurel Street bridge, left bank., - The residential

section below the Laurel Street highway bridge is a small settlement

of about nine houses snd a variety store between Laurel Street bridge

and the railrocd station. The September 19%8 flood inundated the area o
s depth of about two fect and caused demage of approximately $100,000.

An earth levee approximately 1200 fect long and 12 feet high would pro-
tect this section. The levee would extend from the bridge of United
States Highwey No. 20, around the residential section to high ground near
the railroad station. Some provision for natural drainage would be
necessary.

d. Vicinity of Hurlbubt Paper Company mill, - The Hurlbut

Paper Company is & paper mill employing about 75 persons. Land and build-
ings appear to be in fair condition, with o wvalue of approximately $250, 000.
The flood of March 19%6 caused very small losses. The flood of September
1938 caused damage of $2200 to grounds and retaining walls which were
flooded two feet deep, and caused a shut-down of ten days with a total

loss of production and wages reported at $23,600. Greater f£loods would
affect the first floor of the plent and result in direct losses of approxie-
mately $35,000. Protection could be provided for this mill by the con-
struction of a concrete vall along the left abutment of the dam, 200 feet
long and I feet high, and by construction of a concrete wall around the
mill, 900 feet long and 9 feet high. Provisions would have to be made

for new headgates and gate structures in the dam. The right ébutment

would have to be raised approximately four fect and extended to high ground.
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The chammel would have to be excavated, snd riprap would have to be placed
where necessary on both sides of the river. Some provision for natural
drainage would be necessary.

7.  STOCKBRIDGE, MASSACHUSETTS.

a. General. - The reach of river from the Glendale Dam to
South Lee is subject to yearly flobding. Principal demege caused by
this flooding occurs to the Stockbridge Golf Course, a privately owmed
course, During the September 1938 flood, 17 of the 18 greens of this
golf course were under water. Direet losses caused by the Soptember 1938
flood in the town of Stockbridge smounted to $50,300. Of this amount
$2%,300 occurred at the Stockbridge Golf Coursc and the Bast Main Strect
.section. The remaining losses in the town were almost entircly to high-
ways and railrpads.

b. East Main Street section. - An earth levee approximately

T00 feet long and 15 feet high would provide protection for a small com-
mercial section against a flood stage six feet higher than thé September
1933 fleood., A pumping plant would be necessary to socommodate the natural
drainage. The principal property is a lumber yard which has land end
buildings of a value less than $20,000. The lumber yard sustained dam-
age of approximately $5000 from the September 1938 flood and $5100 from
the March 1936 flood,.

¢.  Vieinity of the Golf Course, right bank. ~ An earth leves

on the right bank, spproximstely one mile long and 15 feet high, supple-
mented by chammel stralghtening and excavation to a uniform section,
would protect the major portion of the golf course, tennis courts, and
adjoining club-house, cosl yard, garage, and eight houses. The fléod

of September 1938 caused direct losses of $6300, and the flood of March
19%6 caused similar demege. The golf course is located in the normal

flood plain of the river and so is flooded on an average of once a year.
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d. Vieinity of the Golf Course, left bank. - Protection could

be afforded to the golf course on the left bank by the construction of a
levee 1000 feet long and 15 feet high, This levee would also protect two
houses, the railroad station, and tracks.

©. _'Glendale Dam. - It would be possible to provide some bene-

fit to the golf course and to the commercial and residential sections in
Stockbridge by placing crest pates on the Glendale Dam approximately
three miles below the golf course. The annual cost of the gates alone

is nearly equal to the ennual benefits. Therefore the totel cost of

the project, which would also include extensive alteration of the present
dam, cammot be justified.

8. GREAT BARRINGTON, MASSACHUSETYS.

2. General, - General conditions in the town of Great Barring=-
ton are discussed in paragraph L6 of the main report. The specifiec
situation at the Monument Mills is discussed in deteil in parsgraph Lb B
Conditions at the Rising Paper Company and.the fair grounds of the Housa~

tonic Agricultural Society are discussed in the following paragraphs.

b. Vicinity of Rising Paper Compeny. ~ The mill is operated

by the Strathmore Paper Company and empleys 250 people, It is fully
utilized and actively operated. The September 1938 flood caused direct
damage of $5700 and indirect losses of $6900 from a shuf-down of six
days. The property of the Rising Paper Company is now being protected
against a flood egual tc the meximum flood of record, by the State of
Massachusetts, The protection consists of a flood wall of wood piling
driven into the ground, with r&ck fill placed on both sidés. The river
has been dredged, widened, and straightened. No estimate can be made of
the chamel capacity without a survey, but it will probably be great

enough .. to pass the flood of record without seriocus damage. Complete
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protection could be provided for this mill by the construction of a con~
crete wall 1700 feet long snd 9 feet high, extending from the spillway
of the canal around the mill to the highwaey. Gates would have to be pro-
vided on the canal, and s pumping plent would be necessary.

c» Housatonic Agricultural Society fair grounds. - Protection

to the fair grounds could be provided by the construction of an earth
levee approximately LOOO feet long and 15 to 18 feet high. It would be

necessary to straighten the river, excavate to a uniform chamnel, and
provide for natural drainsge.

9. SHEFFIELD, NMASSACHUSETTS. - The total damage caused by the

September 1938 flood smownted to $11,300 on the Housatonic River and
$16,L00 on the Kontapot River and other small streams. Losses were
chiefly to highways and railroads and to a few small industries, dwell-
ings, and scattered farms, No individuwal protection was considered
worthy of study.

10. NORTH CANAAN, CONNECTICUT. - Demage by the Housatonic River

is not important because the river banks are steep and there is little
development near the river, No individual locations were considered
worthy of study.

11l. SALISBURY, CONNECTICUT. ~ Direct losses due to the September

1938 flood amounted to $10,900. Losses were chiefly to rural property
and a few scattered buildings. No lecal protection studies were made.

12. CAWAAW, COWNECTICUT. -~ Direct losses on the.Housatonic River

were $7000 from the September 1938 flood. Losses were principally to
highways and railroads, and no protection measures for them were studied.

1%, SHARON, CONKECTICUT. =~ Total direct losses due to the September

1938 flood amounted to $12,000. Approximately $8000 was to houses and

summer cottages opposite West Cormwall. One cobtage was washed away.
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Recurring losses smounted to only $2000 urban and $1600 highway. The
valley is generally deep and narrow, No protection measures were studied.

1. CORNWALL, CONNECTICUT. ~ The Sepbember 1938 flood caused damage

amounting to $15,400, all to highways end railroads on the Housatonic and
small streams, except for $1600 damage to urban property at Cornwall
Bridge. No individual protection studies were made.

15, KENT, CONNECTICUT. - Direct losses due to the September 1938

flood totaled $18,70C. Damage was almost entirely to highways and rail-
roads, and no protection studies were made.

16, NEW MILFORD, CONNECTICUT,

a. General, - Direct losses caused by the September 1938

e,

flood totaled $90,L00, of which $15,300 occurred to highways on the East
and West Aspetuck Rivers aﬁd other gmall streams. Most of the losses
oceurred in the city of New Milford, where direct losses totalsd $66,200
in areas studied for local protection. The only other important loss
was occasioned by flooding of the Bulls Bridge hydroelectric station.

b, Left bank, above hipghway bridge. - The ares lies between

two small creeks on the left bank of the Housatonic River above the
highway bridge in New Milford. The levecs would run back up the creeks
to high ground near the railroad. An earth levee approximately 2000
feet long and 9 feet high would proteet a scattered residential section
and a smell commercial area. Some provision for naturel drainage would
be necessary.

¢, Left bank, ring dike around Robertson Bleachery and Dye

Works. - The bleachery is a large plent employing 270 people. The plant
is fully ubilized and has a book value of %l,BOb,OOO. The September 1938
flood ceused direct damages emounting to $3%7,300, although much of the
loss was covered by insurance. Partial profection since the September

1928 flood permits moving of stock, so that direet recurring losses from
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Semp

a flood similar to that of September 1938 would be reduced to $5000. In-
direct leosses from the September 1938 flood amounted to $1l;,000, The
management of the plant docs not seem to be particularly interested in
any extensive flocd protection measures for the plant. Protection to

the mill can be provided by the constructioﬁ of an earth levee on three
sides of the mill, with a total length of 1500 foet and an approximate
height of 16 feet. An 800-foot conecrete wall five feet high would have
to be built along the railroad. A pumping station woeuld have to be pro-
vided and flood gates would also have to be installod at the exit portal
of the waste channels.

d. Right bank, below highway bridge. = The area which would

be protected includes a few houses and about 12 commercial buildings
which were flooded about four fset deep in the September 1938 flood.
This small commercial center has over 2000 linecar feet fronting on the
main artery of travel into the Berkshires, which insures future growth
if flood protection is provided. Direct losses from the {lood of Sep-
tember 1938 toteled $20,200. Protection to this area could be provided
by an carth levee 3800 feeot long and 12 foct high, and two stop-log
structures. A pumping station would be required,

17. EBROOKFIELD, BRIDGEWATER, NEWTQOWN, AND SOUTHBURY, CONNECTICUT. -

Flood losses in these towns are very smell and scattered, and are mostly
to highways. The valley is deep and narrow, and there are no importent
developments along the river. No flood protection studies were made in
these towns.

18. MONROE, OXFORD, AND SEYMOUR, COMNECTICUT. - The Housatonic

River caused important demage in the September 1938 flood. Failure of
the flashboards at Stevenson Dem resulted in a loss of $2500 to the Con-
necticut Light and Power Company. Cottages at Oxford were deamaged to the
extent of about $2000. Most loss occurrod in Seymour on the Housatoniec

Rivor. TMNo flood protection studies were made in these towns.
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19. SHELION, CONMNECTICUT.

a. General. = Direct losses for September 1938 totaled $75,100,
These losses are all included in the local protection area discussed in
the following paragreph, except for a few thousand dollars loss to high-
ways and railroads. It is to be noted that the crest stage of the Sep-
tember 1938 flood was inereased by the hurricane wave, so that recurring
losses with the seme discharge will be considerably less, Losses due to

the March 1936 flood were important, but no complete record is available.

b.  Right bexk of Housatonic River in the city of Shelton. -

The ares affected is a concentrated group of diversified industrial build-
ings between a canal and the river. About LOCO people are employed, and
the area has a tobtal value close to $8,000,000. Direet losses of the
September 1938 flood were small in relation to the value of the plants
and amounted to $63,200. Protection to this area could be érovided by
the construction of a conerete wall about 5500 fect long and at least

10 feet high. Provision for flood gates would be required at all outlets
from the canal, and a puﬁping station would be required to take care of
natural drainage and the leakege from the cenal. The September 1938 high
water at Shelton occurred ot about 8:00 p.m. on the 2lst and was caused
by a combination of the high tide (& feet above normal high tide, or
8-1/2 feet above meen sea level) and a discharge from the Housatonic
River of 50,000 cubic fget per second., The peak discherge of 60,600
cuble feet per second on the Housatonic River occurred at 1:00 a.ms on
September 22, and by this time the tide had receded more than enough to
offset the increase in river stage due to this discharge.

20. DBERBY, CONWECTICUT. .

a. Generale - The direct losses of the Séptember 1938 flood
amounted to $65,800, with indirect losses of about the same amount. All

the losses are included in the areas studied for local protection, except



highway and railroed losses amounting to $10,000. The property which
would be protected includes nine industrial plants and a power station,
as well as considerable'commercial and some low-type residential prop-
erties. Property in the area has a total valuation of approximately
#l4, 500,000, Approximetely 110 acres of low land with potential indus-
trial usage are ineluded within the proposed protection area. Several
different plans of protection in this aree have been investipated. It
is obvious that since no single plan for protection at Derby is justi-
fied, ne comebinotion of plans is justified.

b. Plan X, ~ From Shelton bridge to and including the Philges

Company plant. - This plan would provide protection against a very rare

flood. Tt would consist of & concrete Wail 800 feet long and 10 feet
high, an earth levee 600 feet long and 16 feet high, two sections of
earth levee along ﬁhe existing railroad embsnlment 3500 feet long and

16 feet high, and an earth levee 1000 feet long and 16 feet high extend-
ing to high ground. Riprap would be placed where necessary. A pumping
station would be ncecessary, and extensive alterations to the existing

sewer gystem would be roquired.

c. Plan II, - From Shelton bridge to and including the Philgas

Company plant. - This plen would provide complete protection for this

area, The plan is identical with Plan I, except that protection would
be provided to a stage 2.6 feet higher then in Plan I,

d. Plan ITI, - From Shelton bridge to Division Street bridge. -

This plen would provide complete protection to this area, It includes the
seme ares as Plun I and also an area of 29 acres of idle land between
Main Street and Division Street which is desirable for industrial de-
velopment. The levee grade would be the same as in Plan I. The construe-
tion would be the same as in Plan I, ond the carth leves would be extended

around the undevcloped arca.
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e. Plan IV, - From Shelton bridge to Bridge Street between

Derby and Ansonia. - This plan would provide complete protection to this

area. The area includes the same area as Plan III and slso additional
undeveloped land, of which approximately 28 acres lie in the town of
Derby and 50 acres lie in the town of Ansonia. The construction would
be the same as in Plan III, and the earth leves would be extended around
the second undeveloped area.

f. Plan V. - From Shelton Canal Company dem to Cemetery Avenue. -

This plen would provide protection aguinst a very rare flood, The construe-
tion would consist of a concrete wall 2600 feet long end 6 feet high (above
the present ground surface) arcund the property of three industrial plants
and the Derby gas and electric plant. Flood gotes and o pumping station
would be necessary.

2L. TORRINGTION, CONMECTICUT.

2. General., - The September 1938 flood caused direct losses

e

amounting to $83%,200 in the town of Torrington, Connecticut. All the
losses are ineluded in sreas which were studied for local protection.

In the section of river just above East Albert Street the Cityu;f Torring=~
ton has initiated a Work Projects Administration improvement. The improve-
ment consists of & concrete wall approximately four feet in height above
the present ground surface, and extends from Harold Street to Lipton Place
iﬁ the Fuessenich Park section. The original bridge at East Albert Street
has been replaced by a modern structure of ample flood caepacity and good
alinement., Channel imprbvement work is in progress in the section of the
river bolow East Albert Street, and the channel of Gulf Stream has been
-enlarged, as has the chammel of the East Branch of the Naugatuck River
near its mouth. The estimated pesk discharge of 6700 cubic feet per
second reached duvring the September 1938 flood is the maximum discharge

of record at the Bast Albert Street bridge. A discharge of 16,000 cubie
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feet per second is reasonable as a design flood for the reglon in which
Torrington is locabed. The charmel improvement projeef now under construc-
tion will meterially improve flood conditions at the sections in question
and will reduce flood damage correspondingly. No estimate of the in-
creased chammel ceopacity, after the improvement, has been made, since the
work has been done piecemeal and net in accordance with a unified plan,

and nc surveys have been made of the_complefed project. Various plans
investigated by this office arc discussed In the following peragraphs.

b.  Channel iuprovement on Bast Branch of Naugatuck River. -

The property affected includes the Warrenton Woolen Company, the Fitzgerald
Manufacturing Company, several other industriss, a large portion of the
commercial center of the ciby, end a residential section of approximately
150 homes. Damage from the Sepbember 1938 flood anmounted to $38,800,
Restricted conditicns at the Warrenton Woolen Company caused the river

to overflow its banks and flow dowvm Mein Streect, causing oxtensive
demege. Conditione on this branch could be improved by a channel im~
provement project consisting of straightening the river and excavating

to & cross section having a uniform cepacity. Obstructions and constric-
tions in the channel, including btwc dams and one service bridge, would
have to be removed. The total length of the project would be approxi-
mately 10,400 foet. Walls would be placed vhere necessary in the con-
stricted areas.

¢. Vicinity of Union Hardware Company. = The September 1938

flood caused danages amounting to $5000. Protection in this area would
benefit only the Union Hardwere Company. The construction would consist
of 800 feet of concrete wall 9 feet high, and 800 feet of earth levee

11 feet high., It weuld be necessary to build an intercepting sewer from
the area protected to Below the American Brass Compeany dam in order to
provide for the natural drainsge behind the levee. It would also be nec-

essary tc provide headgates on the existing canal,
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d.  Left bank of Naugetuck River between Church Street and

Wolcott Avenue. - This is a residential section of 106 homes on the left

bank of the Naugatuck River, which is affected by the headwater of the
American Brass Company dem located just above Church Street. The Septem-
ber 1938 flood losses amounted to $8300. Protection for this ares cowld
be provided by the construction of 1600 feet of conerete wall 7 feet high,
and 1200 feet of earth levee 9 feet high. It would be necessary to build
intercepting sewers from the arce protected to below the dam of the
Americen Brass Company.

e. Chennel improvement between Church Street and Bast Albert

Street. - In the arca between Church Street and East Albert Street the
September 1938 flood caused damage amounting to only $7600, most of which
wes experienced by the Americen Brass Company and the Hobtchkiss Lumber
Company. Potential demage in this section is very high. Protection for
this area would be in the form of a chanael clearance project 4800 feet
long. It would be necessary to place riprap along the banks just below
Fast Main Street, The dem of the American Brass Company, Jjust above
Prospect Street, and the dem of the Hotehkiss Lumber Company, just below
Church Street, would be removed. WMost of the channel excavation would be
in rock, It would be necessery to construct approximetely 1400 feet of
concrete wall on the right bank near the location of the Hobtchkiss Dam.

f. Levec on right bank between Eust Albert Street and King

Strect., - The property which would be protected inecludes a residential
section of about 70 dwellings, a number of stores, a lumbef yard, and a
few other commercisl units. Direct losses in the aresa amownted to $9100
from the September 1938 flood. This area was flooded to a depth of abouk
two feet and only basements and a few first floors were affected. Pro-
tection to the areca could be provided by the construction of an sarth

levee 4200 feet long and 11 feet high, It would be necessary for the
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levees to run back up both banks of Gulf Stream to high ground. A pump-
ing station would have to be provided to take care of the natural drain-
age, and riprap would have to be placed along the fight bank of the river,

22. LITCHFIELD AND HARWINTON, CONNECTICUT. - The September 1938

flood caused direct damage of $6100 to highways, and $700 to railroads,
in the fowms of Litchfield and Harwinton, Connec£icut. There are no
important developments along the river in these two towns, and no
studies for local protection were investigated.

2%, THOMASTON, CONNECTICUT. - The towms of Thomaston, Waterbury,

Naugetuck, Beacon Falls, Seymour, and Ansonis, Connecticut, are all lo-
cated below The Thomaston dam site and will receive a high degree of
protection from the proposed Thomaston Reservoir, The town of Thomaston,
Connecticut, experienced direct losses of $11,400 from the September

19%8 flood, The Hallden Mechine Company sustained a ioss of #5900 from
the September 1938 flood. Other damage caused by this flood occcurred o
railroad ond highway properties. Most of these damages would be eliminated
by the proposed Thomaston Reservolr,

2lj. WATERBURY, CONNECTICUT., ~ Conditions in the town of Weterbury

are discussed in detail in paragraph 47 of the main report,

25, NAUGATUCK, CONNRCTICUT. -~ The total direct lﬁsses experienced

in the September 1938 flood emownted to $51,100. Damage of nearly $18,000
was caused by the flooding of residential and commercial property behind

a local levee at Union City. The levee has since been raised to above

" the September 19%8 crest stage. The United States Rubber Compeny »lant
sustained demage amowting to $19,000, and the Naugatuck Chemicsel Company,
e subsidiary of the United States Rubber Cdmpany, susteined damege amounte
ing to $10,800, The Town of Naugatuck hes initiated a Work Projects Ad~
ministration improvement which is nearing completion. This project con-

sists of straightening the river, clearing the chammel of boulders and
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debris, and riprepping the banks to an elevation slightly higher than the
highest flood of record. Flood damage in this town will be materiaily

reduced by this construction.

26, BEACON FALLS, CONNECTICUT. - The September 1938 flood caused
direct damage amownting to $3100 which was confined mostly to coﬁmercial
buildings. The large plant of the Beacon Falls Rubber Shoe Company was
not affected. '

27. SEYMOUR, CONNECTICUT., - Direct loss caused by the September

1938 flood in this town amounted to $6200. Cellars in a high-type resi-
dential area were flooded. The New Haven Copper Company and the Derby
Castings Company each sustained minor losses.

28, ANSONTA, CONNECTICUT,

a. General. - The September 1938 flood ceused direct damages
amouwnting to $51,000. An erea on the left bank of the Naugatuck River,
near'Maple Street, is discuséed in the following paragraph. Losses in
this ares, from the September 1938 flood, amountéd to $41,800. Scattered
residential and commercial properties on the right bank, with highway
and railroad losses, meke up the remsinder of the losses in this towm.
All of these properties will receive a large measure of protection from
the proposed Thomaston Reservoir.,

b. Left bank of the Naugatuck River above and below Maple

Street. - This is & large ares of commercial property, large industrial
plants, a railroad staticn, and freight yards, which was subject to
shallow flooding in the Septembér 1638 flood when direct losses emounted
to $141,800. The total valustion of this propertf amounts to approximately
$6,600,000, Protection to this area could be obtained by the construction
of a conerete wall approximately LQOO feet long and 6 feet high above the
ground. This wall would ﬁrotect an industrial area above Maple Street and
a commeréial arca below Mople Street. Some provision for natural drainage

would be necessary.
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29. NEW MARLBOROUGH, MASSACHUSETTS. - Direct losses caused by the

September 1938 flood totaled $262,300, of which $16,300 was to urban
property, and approiﬁnately $2/,5,000 to highways. The damage was caused
by the Konkapot River and othér small streams. Only a small portion of
these losses would recur in s similar flood becsuse of reconstructicn
end chanmnel improvements by the Massachusetts Department of Public Works.
Ne individual protection studies were made for this town.

30. OTHER TOWNS IN MASSACHUSETTS, =~ Many other towns such as

Monterey, Tyringham, and Washington experienced large highway losses.
Losses in these towns were not studied in detail, Improvements made by
the Massachusetts Department of Publie Works subsequent to the September
1938 flood will considerably reduce the amowmt of demage from future
floods in these towms.

31, DANBURY, CONNECTICUT.

a. General. - Danbury is located on the upper Still Riwer,
& tributary of the Housatonie River. The river flows through the center
of the city. Padanaram Brook, having a drainsge area of 8B square miles,
Jjoins the Still River, with a dralnage area of 7 square miles, just above
Patch Street. The river then flows past various mills, orosses under Bast
Frenklin Street, the New York, New Haven and Hartford Railroad, and Crosby
Street, and is then joined by & branch of the $till River having a drain-
age area of 16 sguare miles, giving s total drainege area of 31 square
miless After orossing uwderneath White Street and passing the pailroad
yards, the stream traverses a less intensely developed arca in which
there are several hat factories located on the low flood plaip of the
stream. Below the city of Denbury, Shelter Rock Brook, with a drainage
area of 7 square miles, joins the 8till River, making a total drainage
area of 39 square miles at this point. The upper section of the Still

River between Patch Street and the railrosd yards flows through the center
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of the intensely developed portion of Danbury. Numerous mills, stores,
and other buildings are located along the stream banks in this section.

In many cases the buildings have encroached upon the normal section of the
channel, and in several cascs the buildings have been built projecting
over the stream or spanning it completely. Tﬁe branch of the Still River
entering just above White Street is completely covered for a distance of
some 500 feet above its conflucence with the §till River. In fiowing under
White Strect the river is confined for s distance of about 150 feet,

Where buildings have been built over the strcam, the channel is obstructed
by numerous stone picrs or columns in addition to the foundation walls of
the buildings. The stream is extensively used as a dumping ground for
refuse end garbage; and at p&ints wherse the stream banks are exposed,
debris of all sorts hag been indiscriminately dumped and has scriously
reduced the normal channel carrying capacity. This haphazard dumping

has also created an unsightly condition and a public health menace. The
nume rous . constrictions and encroachments have also aggravated floocd con-
ditions throughout the entire city of Danbury. This hazardous condition
hes become progressively worse over e period of years because of failure
to prohibit promiscuous dumping and encroachments by various construction,
If o major flood were to ocewr, wmder the present conditions of the stream
channel, serious damage would oceur. The Septenber 1938 flood caused
direct damage amowmbing to $103,600 in the city of Danbury. Almost all

of this damage occurred in the zone between the junction of %he two tribu-
taries just above Patch Street and the Cross Street bridge, a distance of
2.8 river miles. Topographic surveys, ficld investigations, and pre-
liminary geologic investigations of this section of the river were made

a3 a basis for ccst estimates of the plan of probeetion. The drainage
area. In this section weries from 15 square miles at Pebtch Street to 31

square miles at White Stroet, and 40 square miles at Cross Street.



b, Plan of improvement. - From a study of the basic data,

a plan of protection was chosen which would protect this area ageinst

a design flogd discharge of 5000 cubic feet per second, which 1s a reason-
able design discharge for the region in which Danbury is located. The
largest fleood of récord was that of September 1938, with an estimated
peak discharge of 2500 cubic feet per second, Between Patch Street and
the junction of the tributaries above Patch Street, the chanmel has
sufficient capacity, if cleared, and, wnder the plen cénsidered, all
debris and boulders would be removed. From Patch Street to White Street
the channel would be rectangular with a bottom width of 30 feet, and low
conerete walls vwould be constructed where necessary to a height sufficient
to pass the design flood., From White Street to a point 800 feet above
the Chestnut Strect bridge, the channel would be rectangular with a bottom
width of 65 feet, and conerete walls would be constructed where necessary.
From this point to the Cross Street bridge, the channel would have a
bottom width of 60 feet, the side slopeS'wou}d be 1 on 3, and low earth
levees would be built along the banks where needed to prevent flooding
the overbank arces. New bridges with greater weaterwsy arcas would be
built at Triangle Street and Casper Street, and one additional 20-foot
span would be constructed at the railroa& bridge just below White Street.
It would be necessary to enlarge the existing channel wmder White Street
to & width of 60 feet. A manuslly-operated flood gate would be placed on
the culvert wmder the railrosd embankment just ebove Chestnut Street to
prevent the area behind the railroad embanlment from teing flooded by
backwater. The bottom of the channel from Patch Street to the point 800
feet above Chestnut Street would be paved with hand-placed 'riprap. Be-
twoen this point aud a point 1000 feet abeve the Cross Street bridge,

the bottom and side slopes would be paved with hand-pleced riprap.
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32, WASHINGTON DEPQT, CONWECTICUT,

&. Right bank of the Shepaug River. - The property which

would be protected includes the main street of the village of Washington
Depot. Included in the area are 20 homes with garages and grownds, a
church, seven stores, and a railroad station. Direet losses of $20,90C
were sustained in the September 1938 flood when the area was flooded o
a depth of one to two feet. Protection could be provided to this area
by the construction of an earth levee 800 feet long and 8 fect high, and
a conorete wall 1500 feet long and 10 fect high, A pumping station would
be required to provide for natural dralnags in this area.

b, Left bank of the Shepsug River. ~« A grade school, high

school, and several isolated dwellings are located on the left bank of
the Shepaug River in Washingbon Depot. Damages in this section caused
by the September 1938 flood were very slight. Protection to this area

could be provided by the construection of an carth levee approximately

1200 feet long and 12 feet high.
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APPENDIX D

DETAILS QF DESIGN AND ESTIMATES OF COST
General

1, _S__Q_Q_l:—‘_‘n_.‘_. - Appendix D deseribes the design features and pre~
sents estimates of cost of the project included in the recommended
plan and the Pittsfield cheannel improvement, The project in the rec-
ommended plen is the Thomaston dem and reservoir, located on the
Naugatuck River one mile north of Thomaston, Comecticut, as showmm on
Plate No., 3 of the report, |

2. DATA AVAILABLE FOR SURVEY, - Topographic features have been

mapped by the plene~table method at the sites of the projects wherever
satisfactory information could not be obtained from other sources,
Goologlical investigations consisted of fisld inspections, In general
the existing and supplementary ficld data give sufficient detail to
develop preliminary designs for adequa'bé ostimates,

3, BASIS OF ESTIMATES. - Tho cost of each project has been es-

timated upon the basis of & prelimimary design which will provide an
economical and adequate structure for the particular site., Estimates
of quantities heve been mado upon the basis of adoptsd designs and
foundation conditions,

L, UNIT PRICES. = Unit prices are based upon construction costs
for similar typos of work in New England, particular use being made of
cost data from work placed under construction in the Providence Distriet
during tho past fow years, Unit prices vary depending upon the gquan-
titles involved, the conditions under which the work would be exeocuted,
end the availability ond location of the borrow and disposal of materials
at each site, The unit prices adopted are adjusted to include numerous
minor items of work which do not appear in the cost ostimates,

5. CONTINGENCIES, ENGINEERING, AND OVERHEAD. - The construction

costs as totaled from the individwnl items have been incressed 20 per-
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cent to cover comtingenelos, This amourﬁ: 18 necoessary because of the
preliminary character of the foundation cxplormtion ond the consequent
possibility of subsoquont dosign changos and construction difficulties,
Enginecring ond overhcad costs are estimoted at 15 percomt of the re-
sultant construction ecosts., Estimotes for cmtingencies, engincoring,
and overhoad vary from these percomtages only for highway, roilrooad,.
and ubility - relocation, as shown in Paragraph 7 bolow,

6, RIGRPS~OF-WAY AND DAMAGES. ~ The costs of rights-of-way and

damagoes which would rosult from the acquisition of lands and the con-
struction of the projects have boen estimoted upon the basis of assessed
value, field recomaisse;noe, and information secured from local author-
ities, Lond takings includo tho sites, adjaeont borrow and spoil arsos
nogessary to sxocute tho work, and, in the cose of Thomaston Reservoir,
will not be overtopped excopt by floods of very rare occwrence, it is
not contoemplabed that it will bo nocessary to purchase land lying above
the elevation of the spillway crost. Any damnge caused by flooding
above the spillwny erest level can be compensatod for by the Fodoeral
Goverrmont as special damagos more cconomically than by ocutright pur~
chose of londs. Deamoges include the scovermnce of lands, ond the

cost of moving or domolition of oxisting improvements in the affected
arca. A faoi:or of 20 percent has boen added for the costs of acquisi-
tion, ineluding leganl cost and genernl expense, Excopt for Thomoston
Reservoir, local inteorests will be required to furnish the necessary
lands snd rights-of-way for all projects ond hold snd save the United
States froc from damages due to construction of the projeets.

7. HIGHWAY, RATLROAD, AND UTILITY RELCCATION, = The rel ocations

ond improvements proposed in this report are planned to conform as
nearly as pessible to the stonderds and requircments of the various
Stote highwoy depnartments and other intorested agoneies, Whors dof-

inite lmprovements over cxisting facilities are included, it is antic~
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ipated that the Federal Govermment will be crodited with the additional
cost of such items, The ostimotes are geonerally mmple to provide for
reasonable modificntions, Contingencies on highwny, raiiroad, and
utility estimatos have boen estimated at 15 pereent, Enginoering and
overhead: have been cstimated at 10 porcemt for genernl relocation work
and at 15 percent for bridge altorations,

8, BASIS COF AWNUAL COSTS, - Anmnwl costs include interest on the

total capitai costs, umortization of obsolesconce and depreclation, tox
losses at 3 porcomt por onnwm in Messachusetts and 2-1/2 percent per
annum in Connccticut on taxable property purchased for project needs,

and maintenance ond operati on after construction, Interost during con-
struction at 3 porcont por onnum on one-half the total cost has beon
andded to capital costs wharovor the construction peoriod is estimated to
require more thon one senson, Intorest on tho Federal investment has
been computed at 3-1/2 perecnt and on the non-Federal investment at
Ll-l/2 percent. Both the Fedoral and non-Federal investments, excopt

for gates and machinory ond bridges, have been amortized over o period
of 50 years at the intcrest rates listed above compounded annually, Gotes
and machinery hove been amorbized over a period of 20 years and bridges
over o poriod of LO years, Mointenance and operation costs arc disoussed
under eoach of the projects, as are also the distribution of first costs

between Federal and non-Fedsral agoncies,

9, DESCRIPTIVE DETATLS OF PROJECTS, =~ Deseriptions of the proj-
ects, togother with pertinent facts, are bricfly set forth in the fol-
lowing paragraphs,

Thomaston Reservoir

10, GENERAL, - The Thomaston Reservolr, on the Naugatuck River
30,0 miles obove its confluenco with tho Housatonie River, is outlined
on Plate No, 1, appendix D, The danm site is located 1,1 mlles north

of Thomoston, Comnecticut, The reservolr will extond upstream o distance
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of 6,L miles and will lie in the btowns of Harwinton, Plymouth, Litchfield,
and Thomeston in Litchfield Cowtty. The 97 square miles of drainage
arec. are mostly hilly and woodland, The proposed reservoir will provido
storoge capocity for 8,0 inghes of run~off from tho dminogo area above,
or 1,500 acre-feot, ot the spillway crest elovation of 86,0 feet above
mean sea level. At this elevation the reservoir will occupy 910 acros
of land, including 3l sets of buildings and the sites of two abandoned
dems. The area to be occupied is classificd as follows

2. Agricultural lend « « 4 1150 acres

b, Wooded 1and « s o » o » o 320 noros

¢, Swomp lands & + s + o « o 140 neros

P=

» TOWIIS,CtG....-.». 0

11,  HIGHWAYS AND ROADS,

State Highwoy No., 8, o two-lane conercte

road with o bituminous surface treatmont, lics within tho reservoir afea
for a distence of 5. miles and requirss relocation, It is proposed to
improve an existing highway on the west side of the rescrvoir from
Themaston to Compville, A roesorvoir corossing will be provided at Compe
ville and tho relocation econtinucd on the oast side of the reserwir to
o point in the prosent line of State Highwoy No, 8, which is above the
proposcd spillway crest, Tho tonbotive reloeation is shown on Plate Ne,

1, oppendix D,

12._ RATLROADS, - The Waterbury ond Winsbed Branch, a single traok
line, of the Now York, Now Haven and Hartford Railroad lies within the
resorvoir aorca for a distones of 5.1 miles, It is proposed to relocate
this track on the éast side of the reoservoir for a distanco of 8,0 miles,
begimning at a point below Thomaston and continuing to a point on the
existing track which is 5 fect above the clovation of the proposed
spillway, The tentotivo relocation is shown on Ploto No. 1, appendix
De

13, OTHER PUBLIC UTILITIES, - A tobal of &6 miles of telephone

and electrie distribution linos will s reloeated,
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. DAM, ~ A goneral design of the proposed dam, the aroa and
capacity curves, and the geologic featurcs are indicated on Plates Nos.
1l and 2, appondix D,

&, Geology. = Tho walley side, forming the right obutment,
is modo up of inelined schist strata, Outerops of similar rock occur
ot the river about 400 feet upstrearm, ond in rounded hogback formations
in the valley bottom on the left side. Rook in the hillside forming
the left abutment is estimated to oceur at shallow depth up to sleva-
tion 515, where ledge rock is exposed at the surface, The spillway and
discharge tummel will be constructed in rock on the right bank,

b. Available Materials, - Pervious materials, sand and gravel,

may be obbeined upstream within 1 mile, and impervious moterials, o mix-
ture of sond, silt, and gravel, likewise upstroum within 1.5 miles,

Local ssond and gravel deposits arc of wmsuitable quality for use in con~
crete construction, The uasc of comereial conerste aggregates .is proposed,

¢. Dom and appurtenant works, = A rolloed-carth and rock fill

dam across the main channel is propossd, with a side=-channel spillwny cut
out of rock in the right bonk 50 feet boyond the end of the dom, Tho
length of tho dam will bo 1,42% feet and the clevation of the top will
be 506,0 feet above meon sea level. Thoe top will bo 136 feet abovo the
bed of the stream, allowing o freeboord of 5 feot sbove the spillwoy
design flocd surcharge, The outlet will cansist of a gate-controlled
tumnel discharging into the Naougabtuck River,

d. Embonkment, - The dam will have o top width of 30 foct,
It will contain a central cors of imporviou§ moterials, keyed into rock
along the axis of the' dem, The core will be backed by o pervious soc=
tion on bobth upstream mmd downstreom facos, ond the oubside slopes -
of tho dom will bo 1 on 3 from the bottom to within 20 foot of the top,
the upper 20 feet hoving sido slopes of 1 on 2-1/2, Sufficient rock
wlll be available from spillwoy end oublet excavabtions to provide a

hoavy focing on both slopes of the dam.
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2. Spillwoy, - A side-chammel spillway, having a permonent
crest U4B6,0 feet above mesn sea level and 290 feet long,will be tuilt
into the ledge rock of the right sbutment. This spillwny, the trough
section of which will be conerete-lined, will discharge into o retreat
chammel, roturning to the river 525 fect below the toe of the dam, The
discharge capacity undor a surcharge of 15 fect will be 63,800 cubic
feet per second, or 655 cubic fect per socond per square mile. A conereto
retoining woll will be plaoced along the 1left side of the spillway to
protect the domnstronm tos of tho dam, Tho discharge capacity was doter-
mined as fulfilling the following requirement of operation during tho
spillway design flood,

(1} Spillwny requirements, - Tho spillway of the

Thomaston Reservoir shall have sufficlent copoeity to poss the spillway
design flood with no possibility of overtopping tho dom, evon wxer the
following adverso conditicns:
{a) Tho reservoir filled to spillwoy crest ab
the begimning of the spillway dosign
flood,
(v) The outlet gates closed,
{¢) Tho outlet gates incperative, or the outlet
passoages blocked during the ontire flood

poriod.

(d) The moximum wave height cccurring ab the
instant of mogimum spillway discharge.

(2) spillwny design flood, ~ The spillway 'design flood

for the Thomaston Reservoir is based upon the following conditionss

(a) The use of o unit greph determined from
floods of meoord &t the United States
Geologl cal Survey geging stotion on the
Nzugatuck River near Thomaston, plus
the unit groph at the United States Ge=-
ological Swvey goging station on Leod-
mine Brook neor Thomaston, corrected for
drainoge area,

(b) A roinfall volume and distribution as re-
contly determined by the 0ffice of the
Chicf of Engincers, based upon 2 recont
study of rainfall in Noew England,
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{c) A rainfoll durstion of twenby-four hours,
(d) * An infiltration rate of 0,05 inch per hour,

(e) A factor of safety of 1,25 applied to the
computed fleod,

The computed flood without the factor of safety results from the worst
possible storm mognitude, intemsity, distribution, rate of infiltration,
and watershed run-off conditions., Beeause of the smaller maximum rain-
fall rotos to be expected in wintoer, the computed flood desceribed is
more sovere than the corrosponding computed winter flood; including run-
off from melbing snow, It was assumed that the effect of surcharge
storage would offset the loss of valley storage. The resulting max-
imum spillwoy discharge is 63,800 cubic feot por soeond, A froeboard
o£.5 feet will be provided above the maximum surcharge-clevation., Data
and characteristics pertaining to the spillway as designed are given in
the following bobles |

TABLE I « APPENDIX D

THOM/.STON RESERVOIR

SPILLWAY DATA AND CHARACTERISTICS .

Gross drainage arec in square miles 97
Reservolr capacity ot spiliwsy crest
here-foot ' 41,500
Inches of runw-off 8,0
Elevations, foet above mean sea level
Spillway crest L86.,0
Top of dam 506,0
Spillvway
Type 8ide-channel
Location In right abubtment
Discharge cocfficient 3,8
Dosign discharge in cubie feot per sccond 63,800
Surchargo in foct 15.0
Crest longth in feet 290

f. Qubtlet. - A conercte-lined tunncl 765 fect long will

provide for sbroam diversion during tho construction of the embanlonent

ond finolly for reservoir comtrol, The cross scction will be of horse-~
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shoe shape, with a diameter of 15.0 feet and a net area of 186,6 square

feet, The capacity under moximum head with the reservoir level at

spillwoy erest will be 10,200 cwbic feet per second, The tumel will

discharge into the river channel 170 feet below the toe of the dom,

The control will consist of three Broome sluice gatos, each 6,0 fect

by 12,0 fect, mochanicnlly operated from a gate house above the tumel

entrance, A serviee bridge from'tho top of the dam to the gate house

will be provided, The following procedurc wons used in detormining a

satisfaetory design for the gate-controlloed ocublot:

{1} The outlet design flood wns selected as an

(2)

(3)

()

(5)

hypothotical flood with a volume ogqual to
the volumo of run-off of 100-ysar frequen-
cy on o stream of egqual drainege area in
New Bnglond with o triangular distribution
over a 2-1/2~day period, The unit graph
uscd is deseribed under the deseription

of the spiliwny design flood.

A retarding basin dischorgo was computed

such thot, with 2ll gates opon, the pool
elevation would reoch, bub not oxceed,
the spillway crest.

This discharge was incren sed by o flexi~

bility factor of 1,5 in order to provide
flexibility of operotion to obtoin the
groatest flcod roductims at downstream
damago cenbers,

The outlet was designed to pass ot lenst

the rotarding basin discharge increasecd
by this flexibility factor,

It wos necessary to incrcasce this design

discharge capacity to allows

(a) Passing of locol freshets that would

not produce damage without utilizing
more than a minor portion of the
flood control ecapacity of the res-
ervolr,

(b) Emptying o full roservolr within a

poriod of a few days.

(¢) Passing possible minor floods during

construction of the dam with up-
gtroam lovels that would not require
on oxcessive hoight of cofferdam.



(6) Tho size of the outlet was not considercd as
affocting the safety of the dom agoinst
overtopping, woeause in determining tho
sizo of the spillway no outlet discharge
is assumed,

The reterding basin discharge for Thomaston Reservoir, increased by the
flexibility factor, is 1,800 oubic feet per second, It was necessary to
incrense this discharge to allow for diversion during coanstruction,
Date ond characteristics pertaining to the outlet as designed are given
in the following table,

TABLE II - APPENDIX D

THOMASTON RESERVOIR

OUTLET DATA AND CHARACTERISTICS

Gross dreinage orea in square miles ' 97
Reservoir capacity at spillway crest

Acre-feet 41,500

Inches of run~off 8.0
Elevations, feet obove mean sea level

Spillwey crest L86.0

Qutlet invert at intake 376.0

Oublet invert ot exit 575.0

Outlet erown ot exit 390,0
Moximun operating head in feot 9.0
Conduit length in feet ' 730
Loss in terms of velocity head in feot 2.05
Maximum veloecity, foot per second 54,8

Moximum retarding boasin discharge in cubic feet per second 1200

Factor of flexibility 1.5
Dosign discharge, reservoir pool at spillway crest
Cubic faet per second 1800
Cubic feet per second per square mile 18,5

Serviece gates

Type Broome
Numbaor

Size in feet 6.0 x 12,0

Conduit

Typo Horseshoe
Number 1
Dismeter in feet 15,0
Arec in squarc foeb 186,6
Moximum discharge in cubic foot por sccond 10,200
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g. Plan of construction, - Work will begin on the outlet

works upon completion of a temporary detour of the existing State high-
way. The relocation of hoth the highway and the roilroad, the driving
of the outlet tumel, ond tho partial preparation of the foundation of
tho dom will be carried on ¢oncurrontly. Streom flow will be diverted
through the outlot tunmnel upon its completion and the placing of the
embaonkment and excoavation of the spillway will progress. Finally the
conerete for the spillwny structurc will be placed, The time ostimated

for construction is two yoars,



h. Estimate of cost. - The estimated costs of the Thomaston Reserw
voir are given in the following table:

TABLE 111 - APPENDIX D

GOST ESTIMATE

OF THOMASTON RESERVOIR

Ttem R . ) Unit Totel
Yo, Item Quantity Unit . .4 Cost cost
1° Construction

Clearing.......o.....-...... mesm% 22,000
Stream control « + 4 v ¢+ 4+ 4 ¢ ¢+ 4o v ¢ s o+« + Lump sum 10,000
Earth excavation, common . . . . 8%,000 cu.yd. Ji10 3%,000
Earth excavation, borrow . . . . 1,500,000 cu,yd. 35 525,000
Rock excavation, open cut. , . . 210,000 cu,yd. 2.00 L20,000
Rock excavatlon, tumnel or shaft 7,600 cu.yd. 10,00 76,000
Embenkment, rolled . « » + . + « 1,550,000 cu.yd., w10 155,000
Dumped 0k & & o & s o o & o 300,000 cu.yd. 50 150,000
Riprap, hand-placed. + o + & + & 5,000 eu.yd. %50 17,000
Concrete, plain, +« « « o o » o & 5,600 cu.yd. 12.00 &7,000
Conecrete, reinforced + « + o 4 & 8,600 cu.yd., 16,00 138,000
Reinforcement steels » « o o » o Lili3,000 1b. .05 22,000
Gates and machinerye o« o o « v ¢ o o o s o » » « « Lump sum 100,000
Gatehouse &nd miscellenoousS. o « o « » « » o o + » Lup sum 72,000
Bridges, service and rood, « + + + + « « + + » o+ o Lump sum 58,000

| 1,855,600

Contingencies o« o v o o o o s o s s s v s v s s s 20% 369,000
-  TPIL,000

Engineering end overhefd « o« « o o o o o + o o o 15% 322,000

TOTAL %2,546,000

Relocation of railrosds and utilitics

H.Y., N,EHE. & H. single track
SEructures ¢ « ¢ 4 s v oo e

L

Telephone & electric dist, lines

“Contingencies . . « + v . .

Engineering and overhead ., .

Rights of woy and lund
Lmd L] . L] . L] L] - . L] L] - .
Buildings purchased o« + + »

Legal, overhead, and genersal

Highwaey relocation

Improve cxisting highway . .
Relocote 20-ft bit. macadam,
Structure « + o s 4 e 0 .
Contingencies. « o ¢« « & +

Engineering ond overhead . .

Grend totel ecapital cost

TOTAL

expenses.

TOTAL

L] . 0w . = 9

TOTAL

-..57_

8.0 mi.

2.0 mi.

990 acres
3l sets

. LI T N

3;5 mi,
2.8 -m.iu

Lump sum 1,150,000

Iump sum 335,000
Lump sum 9,000
1,351,000
15% 221,000
1,718,000
10% 172,000
T, 890,000
Lunp sum 66,000
Lump suwm 151,000
217,000
20% 43,000
T 260,000
Lump sum  10%,000
Lump sun 168,000
Lump sum 87,000
360,000
15%. 5h,000
I1%, 060
107% L1 ,000
T 1455,000
5,151,000



i. Annwl costs. -« Annual charges are computed upon the basis

—

that the Pederal Govermment will bear all costs and maintenance of the
projgct. Annual maintensnce expenses include a lump sum of $3,000 for
the dem, 3 percent of the cost of gates and machinery, and 1 percent of
the cost of concrete structures. Operation charges include an opera-
tor at $1,500 per annwn and $500 for expendsble supplies, stand-by
power, etc. A gemneral overhead charge of.$3,000 has been assessed to
the project. The estimated ammual costs of the Thomaston Reservoir,
computed upon this basis, cre given in the fellowing table.

TABLE IV - APPENDIX D

ESTIMATED ANNUAL COSTR O THCHMASTON RESERVOIR

Ttem _ Total
No. Item - Cost cost

1 PFederal investment
Grand total capitel cost (Item 5)e o o ¢ v & « » » » +» $5,151,000
Interest during construction (5,151000 x C.0%) . . . . 155,000
TOTAL (Federal investment) v o o o o « o o s ¢ o « o » 5,506,000

2 Federal onnuwel chorges

INtErest o « o o o 55 o v o o s+ o & #(5,306,000 x 0.035) 189,700

Amortization of obsolescence cnd depreciation
Eerthwork and gereral (1,38 x 1.0% x ,0076 x 1,518,000) 16,400
Concrete « « » » «» » {1.38 x 1,03 x 0076 x 227,000) 2,500
Gotes and machinery  {1.38 x 1.03 x 0354 x  100,000) 5,000
Railroads and wtilities(l265x 1.0% x 0076 x 1,494,000) 11,800
Rights of way end land(1.20 x 1.0%3 x 0076 x 216,000) 2,000
Highweys o « o o « o« (1.265x 1.0% x ,0076 x  360,000) %, 600

Maintenance and operation
Embankment and general overhead .+ . & o ¢ ¢« o v & o« «
Operator and expendeble supplies « o o« o ¢ ¢« o o o o o 2,000
Concrete o« o o = o o s o o« o (1,38 x 0.01 x 227,000) 7,100
Gates and machinery. » « » + o (1.38 x 0,03 x 100,000) 1,100

TOTAL {Federal anntel ChHOorges) o « o o o o « o o « o o o $21,5,200

&,000

3 Non—Federal investnlent s s+ » = .o « & & & ¢ 9 & 7- . s @ None

t

Iy Non-Federsl ammual charges
Tax loss on land + . & » & & + &

.« (%216,000 x .025) 5,L00

TOTAL (non-Federal annucl chorges) o o o o o o o o o o o 5,400
TOTAL ANFUAL COST (2%h) v 4 v v e e o o o v o o o v o 250,600
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Pittsfield Chonnel Improvement

15, GENERAL. - Plan III for the channel improvement on the Housatonie
River in Pittsfield would provide complete flood protection to the portion
of the city within 9,500 feot above Ven Sickler Dom egainst o flood dis-
charge of %,L00 cubic feet per second, which is equal to the greatest
flood of record, thot of September 1938, Plates Nos, % and L, sppendix
D, show plan, profiles for existing and improved conditions, cross sec-
tions, bridges, and sewer crossings,

16, FLOOD LOSSES, - On the Housatonic River in Pittsfield, o resi-

dential section of about 100 houses, known as Vlaokewood", is subject to
frequent flooding of bosements and & few first floors, Other properties
neaerby which have been domaged include the oxtensive plent of the General
Electric Company, the city electric plant, several small industries, and
some residential and commercial property in the vicinity of Silver lake.
The flood of Septerber 1238 caused shallow flooding of this area and dam-
age in house cellars or plent basements and boiler rooms. Direct losses
totaled 339,000, The flood of March 1936 also caused damege of spprox-
imately the same emount.

17. GEQLCGY., - The river has built o flood plain of silty sand

over which it is meandering. Iuch of the lond near the present stream
is artificially filled. Below Newell Streetlthe natural overburden is
an alluvial deposit of fine sand and silt. Above this point, the right
bank of the river is made up of a sandy reworked glacial formation,
conteining grevel and cobbles, while the material on the left bank is
alluvial sand, No rock is present in or near the stream,

18. CHANNEL EXCAVATION. ~ The proposed chennel improvement would

provide a uniform channel section and straightern the alinement from Elm
Street to a point 800 feet abdove Longview Terrace footbridge, and in ad-
dition would include clearing and groding the existing chennel section
below Elm Street for o distance of 700 feet., The total length of the

improved channel would be 8500 feet or 3000 feet less thon the present
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length of chennel between the limits of the improvement. The plan, pro-
file, and representative sections are shown on Plate No, I, appendix D.
The proposed chamel section would heve & bottom width of 50 feet and
side slopes of 1 vertical on 2-horizonta1 except for a length of 1200
feet ahove Newell Street. Restfictions caused by urban developments on
both banks in the latter reach of channel would necessitate the use of
& steeper side slope of 1 on 1-1/2, but the squivalent ares at a water
depth of 13 feet would be cbtained by incressing the bottom width to
56 feet. A retoining wall 100 feet in longth would protect the rsar of
residences fronting Parkside Avenue in the vieinity of Richardson Street,
Riprep would be placed on the banks of the channel to protect them cgainst
erosion by velocities estimoted to range from l to 6 feet por second. The
quantity of channel excavation is estimated at 180,000 cubic yards and would
be disposed of in graded levees along the channel to restrict the extent
of overbank {lcoding.

19. BRIDGES, = The proposed channel irprovement would necessitate
incrensed channel cepacities under o existing bridges across the preseﬂt
channel . These would be provided in the following memer.

a., Longview Terrace footbridge, - It is proposcd to move the

existing T5-foot truss bridge o distance of L5 feet to tho north of its
present locetion and place it on new abutments 1 foot hipgher than its
present elevation, and add a 15-foot Y-beam span to each end. No ap-
precinble amount of cpprosch work would be required,

b. Lymn Stroet bridge. - The cxisting 73.5-foot spen plate

girder bridge vwould be raised & height of 1-1/2 feet on its present abut-
ments, Suitable apnroach grades would bhe provided,

Sections of the proposed bridge chenges are shown on Plate ¥o. L,
appendix D,

20, ALTERATIOKRS TO EXISTING SEWER SYSTEMS. ~ The proposed change in

channel alinement -would necessitate extending and construecting outlets

for existing storm-witer dreins now discharging into the channel, Alse,

- 80



the grades cf trunikt sewcrs 8% three river crossings would have ¥o be lowered
to allow an wnobsitructed flow in the proposed chennel.

21, PLAY OF COMSTRUCTION, ~ Alterations to bridges, sewer crossings,

and drains would be made prior te excavation of the channel. Removal of mate-
rial, grading of slomes, and placing of riprap would be limited to one side of
the channel at a time, oxcept in cut~off oreas, to allow passage of normal flow
ot all times, The time requirced for the construction of the chonnel is esti-
moted to be one season.

22, ESTIMATE OF COST. - The estimeted costs of the Pittsfield Channel

Improvement are given in the following table:

TABLE V « APPENDIX D
COST ESTIMATE OF PITTSFIELD CHANNEL IMPROVEIENT

Item Unit Totnl

MNo. Item Quﬂ.ntity Uni t cost Co st cost
1 Channel excavation
Clearing o o o « o o o o« o 16 acres $200.00 § 3,200
Stream control + « « « ¢ . Lump sum 10,000
Channel excovatien . o . . » 180,000 cu.yd. 50 90,000
Riprap, hond-placed . . . o 28,000 cu.yd. 5.00 140,000
Conerete, Class B & 4 + + & 150 cu.yd. 12.C0 1,800
Excavetion and backfill. . . 250 cu.yd, L0 100
205,100
Contingencics « B e B =8 2 8 & 2 ® 8 = s B @ 2% LLQ,OQQ
295,100
Engineering ené overhead o o o 4 « o o 4 o 15% 43,900
TOTAL ¢« v « o« o ¢ o« & T $%38,000
2 Alterstions to existing scwer system
River crossings .+ « o« « » « o 5 fump sum 2l,000
Extension of dreinse o 4 v o o o ¢« & « & » o« Lump sum 11,000
35,000
Contingoncios o o o « « « s o o ¢ ¢ o o o 20% 7,000
IZ,000
Enginecring ond overhead + + o « o« & o 4 . . 15% 6,000
TOTAL o ¢ v o o o o o 1,8,000
5 Bridges
Tongvicw Terracc (footbridge)s o ¢ « « » + » Lump sum 5,000
Lmnstreetcn " 8 & e & 8 & & ¥ s ® o & me 5 1.{.’000
| 9,000
Contingencies. o o o o o o o s o o « o o » o 15% 1,400
Engincering and overhend o o o v o 4 o & o . 15% 1:600
TOTAL L ] -» L] L] . L] - L] - 12‘000
L Rights-of-vway ond damagos ‘
Lﬂ\nd C.nd da.rn&g;es s & £ & & & @« 8 & & 4 4 » @ me sy 16,000
16,000
Overhead, legel, and gonercl CXPENScC o o o o 20% 2,000

TOTHL L . L] L] » - - - 19 ,OOO

5 Grend total capital oSt 4 v v 4 6 4 e s o 4 0 6 s s e 417,000
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2%, ANNUAL COSTS, - Annunl costs arc computed upon the basis that the

Federeal Government wouvld pey for the cost of channel construction and that

21l other costs, including meintensnee, would be paid by non-Federal agencies.

Annual maintensnce includes $700 for the chammel, one percent of the

cost of

sewer crossings, and a cherge of 3500 for local overhead costs. The estimated

annual costs for the Pittsfield Chennel Improvement are given in the following
table:
TABLE VI -~ APPENDIX D
ESTIMATED ANNUAL COSTS OF PITTSFIELD CHANNEL IMPROVEMENT
:
Item Ttem Cost Totaf
No . cog!
1 PFedersl investment
Chan.nel excav&tion e« ® & 3 & ® & & ©°o D 8 8 ¢ # & & & ® 558,000
TOTAL (Federal investment)s o o o o o o o o o » » o « o« $ 338,000
2 Federal annuval charges .
Tnterest o+ o « = s « o v « = o » o » (338,000 x ,035) 11,8%0
Amortization of obsolescence und deprecistion
Chennel excavations . « o » (245,100 x 1.38 x .0076) 2,570
TOTAL (Federsl annuel charges)e « o « o o o o o o o o o & 1,400
% TNon-Federal investment
KlTerctions €0 existing sewer system .« o « o « o o 2 » h8,000
Bridges - - L] L] L - * - - - - - - L L] * . L] L] L] L] [ ] ] - 12 'OOO
Rights-of-woy ond 4amges « o o o o ¢ o o o o ¢ 2 o « 19,000
TOTAL (nOn—Fedel"al in‘fostment)o - . -+ - - - - - ] . o - ;93000
L, Non-Federal ammual cherges
THECTEST 5 « ¢ o o v s o o ¢ o o o « (79,000 x .OLB) % ,560
Amortization of obhsolescence ond depreciation
SEWerSse o o » o & & 4+« o {35,000 x 1,38 x ,0056) 270
Bridges o« o ¢ o o o o s o o o 9,000 x 1.32 x ,009%) 110
Lend and dameges o . o o o o(26,000 x 1.20 x ,0056) 110
TAX 1055« + o o o« o o s s o o o o o o & (16,000 x ,03) 1180
Maintenence and operction
Channel..-..,.,.........u..Lv.mpsum 700
SEWETS 4 o o o = « o o « o o (24,000 x 1,38 x .O1) 230
Overhetd . « o « o « s o « o s o ¢ s o o » LUAP sUM 500
TOTAL (non-Federnl onnual charfgesS)e o o « o v o o o+ o 6,060
5 TOTAL J’kl\]NUAL COS’I‘ (2 + l»l-) = & & & s & & ° o s T 2 s s @ 20,).].60
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- APPTEDIX B ~ POLLUTION
Genersl

1. INTRODUCTION, - Abetement of pollution in the Housatoniec

Watershed mey be considered a twofold problem. Along the main river

and its tributaries in the northern and western portions of the basin,
the aim is to insure clean streams suitable for the full recreational
development of +the region. Present industrial needs dictate a lesser
degree of purification of the heavily pollutéd Nauvgatuck River. This
stream, according to State authorities, is the most grossly contaminated
waterway in Comnecticut. Except for cities along the lower Neugatuck
River, nearly all-population concentrations are served by sewage-disposal
. plents. BMeost of these furnish complete treatment, The trade waste
problem is serious along the Naugatuok River, bubt relatively minor else-
where in the watershed. Sinee the main river is an interstate stream,
complete polluticn control must depend upon cooperation between Massa-

chusetts and Commecticut.

2. SCOPE. - This appendix describes the general sanitary condi-

tions along the various streams in the Housatonic River Watershed;
states the sources, types, and quanbtities of polluting subétances; and
lists the remedial measures now in operation, under construetion, or
proposed. Studies were made of existing and proposed pollution‘control
legislation, water analyses, and reports prepared by other agencies,
particularly those of the Mzssachusebis Department of Public Health
and the Connecticut State Water Commission. Conferences and interviews
with State officials furnished the information needed for bringing
published date up to date. Flood control works, proposed in the mein
body of thig report, and conservation storage are discussed with regard
to their effects upon pollution problems.

% PREVIQUS REPORTS. - Preparation of pollution studies, for the

Housatonic Bosin was facilitated by the several recent reports made
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availablé by State agencies and the New England Regional Planning Com-
mission, Under sponsorship of the Massachusetts Department of Public
Health, a reportl on pollution in that State's portion of the Housatonic
River Valley was prepared in September 1936 by the Works Progress Ad-~
ministration. Other information on sanitary conditions in the Massa-
chusetts portion of the watershed was obtained from State Senate No. 502
of 1937 and House No. 1735° of 1938, The largest watershed area of the
basin lies in Connecticut, its pollution sources being adequately de-
seribed in the State Water Commission’s “Watershed Pollution Study™
reporth of 193l Supplementary informetion regarding the trend of
developments in Comnectiout was obtained from the biennial reports5

of the State Water Commission for the periods ending 1932, 193L, 1936,
and 1938. While no printed reports were available for the area in New
York State, data were furnished by the State Department of Health.

Other reports used include the amnual reports of the Massachusetts and
Connecticut State health departments.6’7 Footnote numbers in this
appendix refer to corresponding lListings in the bibliography on page 113,

4. DESCRIPTION OF THE BASIN. ~ the location, size, topography,

and general charseteristics of the main stream and its tributafies are
fully desoribed in paragraphs 7 to 11 of the main report. Description
of the sanitary condition of the various stresms of the basin follows
in paragraphs 16 to 20 of this appendix.

5. . POPULATION. - Latest estimates indicate the present popu-
lation of the watershed exceeds 100,000, with most of the increase
since 1930 traceable to growth in the industriel communities. Informe-
tion derived from 1930 Federal Census figures, in parsgraph 13 of the
main report, shows that population densities in the Massachusetis and
New York portions of the basin are only one-third as high as state-wide

figures, whereas the Connecticut area is two~thirds as densely settled
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as the entire State., Population is concentrated in two zones, the
heavier in the Naugatuck Valley and the other along the upper reaches

of the Housatonic River near Pittsfield, Thers is little intermediate
population gradation between the cities and the spersely settled areas
along the main river in Connecticut. The recreational importance of the
western and northern sections of the watershed results in large seasonal
population inereases, most noticeable during the summer months in the
Berkshire Hills region. Of the numerous relationships which mey be
drawn between population and stream pollution, most evident is the

fact that the more heavily populated towns have the more urgent and
complicated problems of waste disposal. All 18 of the cities with
populations exceeding 3000, listed in paragraph 1% of the report, have
sewerage facilities, but relatively few have modern sewage-disposal
plents, Pollution of the natural waberways by sewage results., Water~
wey pollution is directly proportional to population density. The re-
sults of heavy population, with lack of waste treatment facilities,

are evident in the lower Naugatuck Valley, Pollution emanating from
the c¢ities along the upper Housatonic River in Massachusetts is not
noticeable along the 1oﬁer river because of the self-purification at-
tained in the lengbhy wmpopulated reach from Great Barrington, Massa-
chusetts, to Shelton, Connecticut. OCbther lesser populeted zones are
well-spaced along the river so that their residual effect is lessened
through self-purification by aeration and sedimenfation. At sewered
communities decomposition and oxidation of wastes is greater when sewage
is being discharged through several smell outlets then when it flows
from one large outfall, Small individual discharges also result in

less objectionable local conditions at the outfalls,
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Laws and Activities

6, POLLUTICN LAWS. - The Housatonic River Watershed, including

asreas in three States and containing e navigable waterway, is subject

to several pollution abatement laws, both Federal and State. To prevent
contaminetion of potable wuters, the watersheds and streams preempted
for municipal weter supply are safeguarded by the rigid enforcement of
State public health laws. The general statutes In effect are outlined

in the following paragraphs on pollution legislation.

a. Fedoral. - The 13,5-mile, navigable portion of the
Housatonie River, from Long Island Sound to Shelton, is directly sub-
ject to Federal navigation laws, whersas other portions of the water-
shed are only indirectly concerned with provisions of the "Laws for
the Protection and Preservation of the Navigable Waters of the United
States" as embodied in the River and Harbor Act approved March 3, 1899,
Section 13 of this law mekes it illegal to discharge

"either from or out of any ship, barge, or other floating
eraft of any kind, or from the shore, wharf, manufacturing
establishment, or mill of any kind, any refuse matter of
any kind or description whatever other than that flowing
from streets and sewers and passing therefrom in a liguid
state, into any navigable water of the United States, or
into any tributary of any navigable water from which the
same shall float or be washed into such navigable water;
and it shall not be lawful to deposit, or cause, suffer,
or procure to he deposited material of any kind in any
place on the bank of amy navigable water, or on the benk
of any tributary of any navigable water, where the same
shall be liable to be washed into such navigable water,
either by ordinary or high tides, or by storms or floods,
or otherwise, whereby nnvigation shall or may be impeded
or obstructed . . "

b. State.

(1) Msssachusetts. ~ There is no lew in Massachusetts

by which the State can order abstement of pollution, except that caused
by oil or that resulting in a definite health menace. The.State Depart-
ment of Public Health is the agency charged with pollution control re-
sponsibility. Chapter 111, Section 17, of the Massachusetts General

Laws, as amendsd in 1537, follows:
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"The department (of Public Health) shall congult with and
advise the officers of towns and persons having or about to
have systems of . . . sewsrage, . + « 85 to the best method
of disposing of their . . . sewage with reference to the
existing and future needs of other towns or persons which
may be affected thereby., It shall also consult with and
advise persons engeged or intending to engege in any menu-
facturing or other business whose . . . sewage may tend to
pollute any inland weter as to the best method of preventing
such pollution, and it mey conduct exveriments to determine
the best meothods of the purification or disposal of + . .
sewage., No person shall be required to bear the expense of
such consultations, advice or experiments. Towns and persons
shall submit to seid department for its advice and approval
their proposed system of . . . the disposal of . . . sewage,
and no such system shall be established without such approval.
All petitions to the genersl court for euthority to intro-
duce a system of . . . sewerage shall be accompanied by a
copy of the recommendation, advice and approval of said de-
partment thereon. The department may after a public hearing
require & city or town . . . to make such improvements
relative to any existing treatment works as in its judgment
may be necessary for the protection of the public heslth.

In this section the term 'sewage! means domestic and manu-
fecturing £ilth and refuse.”

Study of this statute reveals that a city or town, although fully aware
of the urgent need of a system of collecting-sewers or a treatment plant,
is under no compulsion to construect any works. If they are to be con-
structed, plans must be approved by the Department of Publiec Health.
However, once such a plant is in operation, the Department has authority
to compel improvements or enlargements to be made if the desired degree
of purificetion is not being provided.

(2) Wew YQEE‘ ~ The 215 sguare miles of the watershed
area, drained by the Green and Tenmile Rivers in New York, are governed
by the stringent public health laws of that State., Chapter L5, artiele
3, section 76 of the consolidated lews states:

"No person, corporation or municipality, shall . . . dis-
charge . . . into eny of the waters of this state, in quan-
tities injurious to the public health, any sewage, garbage,
offal, or any decomposable or putrescible metter of any
kind or the efflwent from any sewsge disposal plant, or
any substance, chemical or otherwise, or any refuse or
waste matter, either solid or liguid, from any sewer or

drainage system, or from any shop, factory, mill, or in-
dustrial establishment; unless express permission to do
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so shall have been first given in writing by the state com-
migsioner of health ., . . But this section shell not prevent
the discharge of sewage from any public sewer system owned
and meintained by a municipality until an order prohibiting
same shall be made . + « , or the discharge of refuse or
waste matter from any shop, factory, mill or industrial
establishment, if such sewer system was in operation and
was discharging sewage, or such shop, factory, mill or in-
dustrial establishment wes in operetion end discharging
rofuse or waste matter, . , . on or prior to May 7, 1903,
and such municipelity or the proprietor of such shop,
factory, mill or industrial establishment secured exemption
from this section by filing a report with the state com-
missioner of health . . ., nor to any extension or modifi-
cation of such shop, factory, mill or industrial establish-
ment, or reconstruction thereof, provided the refuse or
waste metter discharged therefrom is not materially changed
or increased; but this excepbion shall not permit any in-
crease in the discharge of such sewage, or in the discharge
of refuse or waste matter from any shop, factory, mill, or
industrial establishment, nor shall it permit the discharge
of sewage from a sewer system which shall be extended, modi~
fied or reconstructed subsequent to said date,"

S8ection 768 states:

"Whenever the state commissioner of health shall determine
upen investigation that sewsge from any city, willage, town,
building, steambosat or other vessel, or property or any
garbage, offal or decomposable or putrescible metter of any
kind is being discharged into any of the waters of the state,
+ » +, and when, + + . , such discharge is pollubing sueh
water in a mammer injurious to, or so as to oreate & menace
to health, or so as to create a public nuisance, he mey
order the municipality, corporation or person so discharging
sewage, refuse or other matter, to show cause before him

why such discharge should not be discontinued . . . The
state commissioner of health shall take evidence in regard
to said matter and he may issue an order to the municipality,
corporation or person responsible for such discharge, direct-
ing that within s specified period of time thereafter such
discharge be discontinued, and such proper method of treat-
ment or disposal of such sewage, refuse or waste matter be
installed as shall be approved by the state department of
health . . » But this section shall not apply to refuse or
waste matter from any shop, factory, mill or industrial ss-
teblishment not containing sewnge « « o

(3) Connecticut. - The State Water Commission, under
provisions contained in Chapter 12 of the General Statutes, has authority
to compel treatment of wastes and can act against establishment of any

new scurce of pollution. Section 2557 states:
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"If, vpon hearing, the commission shall find that any perason,
firm or coyporation is pelluting the waters of the state,

it may make =n ordsr directing such person, {irm or corpora=
tion to use or to operate some practicable and reasonably
available system or means which will reduce, control or
elimigete guch pollution heving regard for the rights and
interpsts of all persgns concerned, provided the cost of
installation, maintengnge and oporation thereof shall not

be unreasonable or inegquitable. Such order shall specify
the particular system or means to be used or operated;
provided, if there shall be more than one such practicable
ond reasonably available system or means, such order shail
give to such person, firm or corporation the right to choose
which one of such systems or means shall be used or operated."

Section 2559 is as follows:

"No person, firm or corporetion shall create, eetablish,

cause or maintsin any source of pollution not existing

June 23, 1925, provided said (State Water) commission, after
hearing and investigation, upon application of any person,

firm or corporation, may issue such order relating to any
pollution as it shall find will best serve the public interest."

Chapter 241, Section 2547, conferring pollution abatement authority on
the State Department of Health, states:

"¥o person, corporation or municipality shall place in or
permit to be placed in, or discharge or permit to flow into,
any of the waters of the state, any sewage prejudicial to
public health. The state department of health may in-
vestigate all points of sewmge discharge and may examine
all existing or proposed public sewerage systems and refuse
disposal plants, and may compel their operation in e menner
which shall protect the public health or may order their
alteration, extension and replacement when necessary for
the protection of public health, and the qualifications

of the operstors of sewage-treatment plesnts shall be sub-
Ject to the approval of the state department of health.

No public sewerage system or refuse disposal plant shall

be built until the plen or design of the same shall have
been Ffiled with the state department of health and approved
by said department, and no such system or plant shall be
built, extended or replaced, the effluent or discharge from
which may or shall directly or indirectly mingle or come

in contact with the waters of the state until the plan for
the same shall have been approved by the state water com-
mission under the provisions of Chapter 1L2."

7. 0OIL POLLUTION LAWS.

a, Federal., - Public Document 238, Sixty-eighth Congress,
first session, the "(Qil Pollution Act of 192&," deals specifiocally with

deposition of oil from vessels on cocastal navigable waters, sueh as the
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Housatonic River below Shelton, Connschicut. Federal courts have ruled
thet provisions of the River and Herbor Act of 1899, referred tq in
paragraph 63 ebove, apply also to the discharge of eil,

b. State. - The general pollution laws of New York and Con-
necticut may be interpreted to cover contamination caused by oil or its
products. Section 59 of the Massachusetis General Laws, Chapter 91, is
the only State lew specifically designed to prevent oil pollutiom. This
statute states:

"Whoaver pumps, discharges or deposits, or causes to be
punped, discharged or deposited, into or on the waters of
any leke or river or into or on tidal waters and flats,

any crude petroleun or any of its products or any other
olls or any bilge water or water from any receptacle con-
taining any of said substances, in such manner and to such
extent as to be a pollution or contemination of said waters
or flats or a nuisance or be injurious to the public health,
shall be punished by a fine of not more than five hundred
dollars; but this section shall not be construed to pro-
hibit the use of 0il for the extermination of mosgquitoes

or other insects."

8. LAWS ON POLLUTION OF WATERWAYS BY REFUSE. - The Federal law

regulating this type of pollution is embodied iﬁ Section 13 of the River
and Harbor Act quoted in paragraph é&. Pollution by refuse is also pro-
hibited by the public health laws of the State of New York, as outlined
in 6b(2), preceding. The Commecticut law is embodied in Chapter 142,
Section 2560, whioh states:

"o person or municipal or private corporation shall deposit
any garbage, domestic refuse or other material of like na-
ture in the waters of any river, stream, pond, lake or tidal
waters of this state or . . . on any land within a distance
of fifty feet of the high-water mark of any such wabers or
in any place where storm or high water may carry such mate-
rial to an adjacent waterwsy . « "

9. POLLUTION ABATEMENT ACTIVITIES,

a. Federal, - Other than the enforcement of the existing
Federal lsws, no special pollution shatement measures for the Housatonic

River Watershed have been underteken by the Federal Goverument.

- Tl -



b, - Interstate cooperation. - Because of the interstate na-

ture of the Housatonic River Watershed, any comprehensive improvement'
progrem must depend in part upon cooperation among the three States con-
cerned, with emphesis upon coordination of efforts between Massachusetts
and Comnecticut, where the problem is more acute. In 1935 the General
Assembly of the State of Commecticut passed Special Act 527 authorizing
appointment of s commission to deal with the Federal Govermment and other
New England States in problems "relating to the development end Iim~
provement, including elimingtion of pollution" of waters common to any
_two or more of them. In 1935 the Massachusetts Legislature authorized
its State Plamning Board to egter into compaéts with the Federal Govern-
ment end with other States fér gimilar improvements of its interstate
waterweys. To date the only formel interstate pollution abatement com-
pact entered into is that concerning the abatement of pollution in the
tidal portion, which is discussed in paragraph 9c below. In 1937 an
organization kmown as the "Housatonic Valley Associates" was formed for
the purpose of improving the condition of the river and for promoting
recrestional focilities thereon., This group, made up of interested
officials and residents of the walley, adopted a resoluﬁion for a per-
manent organization to study such problems as pollution control, and
restoration and vrotection of the river.

c. Iri-state Treaty Commission. -~ In 1931, a joint com-

mission was created by the States of New York, New Jersey, ané Con~
necticut to abate pollution of coastal and harbor wsters. The sanita~
tion distriet inecludes the Housatonice River from Long Island Sound to
the northerly bovndaries of the towns of Stratford and Milford., Final
ratification of the Commission's compact in 1936 by New York and New
Jersey made it the first formal ond binding pollution abatement agree-

ment between States. While the installatbion of sewange-disposal plants
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Unlike the Thames and Blackstone Watersheds, where financial conditions

are the sole deterrent to treatment of‘trade wastes, the prineipal diffi-
culty here lies in the lack of suitable methods for purifying metallurgical
waste waters., Recovery of usable by-products has not reached the perfec-
tion that would enable financial return commensurete with the cost of in-
stalling and operating waste treatment equipment, Although manufacturecrs
are anxious to cooverete in all reascnsble measurses to reduce pollution,
they are reluctant to make a large initial expenditure, followed by an
inerease in recurring operating costs. It has been the aim of all com-
munities to treat wastes from the industries with the municipal sewage if
possible. Since most of the municipal sewsnge~disposal systems in the
Housatonic Basin use the activated sludge process, itreatment of large quans
tities of wastes from the metal industries has not been practicable, In
some instances it is advantageous to give preliminary treatment to certain
trade wates. This is especially true for the hat factories, whose fibrous

organic wastes cause a clogging mat te form on filtration beds.

13. REFUSE DISPOSAL. - In the Housstonic Watershed, particularly
along the Naugatueck Rivér, there are several rubbish dumping grounds
located along streeam banks below high-water levels. While these are not
major sources of pollution, any steps to effect an improvément of water-
ways should consider them. Municipel garbage reduction or refuse in-
oineration plants are the best means for sanitary disposal, and should
be established where feasible. At present there are none in the water-
shed, 1In certain of the larger communities and in the vicinity of in-
dustrial plants there is promiscuous dumping of solid wastes directly
into the streams, When financial conditions prohibit incinerastion of
municipel refuse, wastes mey be inexpensively disposed of in segregated

areas not adjacent to streams serving downstream communities.
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f. Comnecticut. - The State Water Commission has the legal
right to conduct hearings to establish the facts regarding any certain
source of pollution and to issue orders requiring its correction. The
law does not authorize issuance of any order requiring cessation of
pollution, but psrmits only orders "to use or to operate some practi-
cable and reasonably availeble system or meons which will reduce, con-
trol or eliminate pollution," While it might appear that pollution
abatement would be facilitated if the Commission had authority to order
immediate cessﬁtion of polluticn, a long~range view of the problem shows
that this is mot the case and that the present Connecticut low furnishes
the wisest method of approach in that State. The Water Commission must
first determine the nature of-the speciflo problem, secondly devise a
method of tresting the particular weste, and finally require the offender
to construct or install the equipment needed to treat the waste. For a
municipality, this might be a sewage~treatment plant; for a factory, a
chenical or mecheniocal device. The steps are time~consuming and expen-
sive. The Statec is prepared to specify the particular method by which
wastes mey be treated, leaving the cost of installing the equipment the
only obstacle, The Water Commission's program has been first to regquire
municipalities to have a comprehensive engineering study made, the work
planned then being divided into a series of units, Commumities are then
urged to take up the work required step~-by~step. Within the Housatonic
River Watershed progress has been made in the treatment of domestie
wastes, even in the smaller communities. The Water Commission's pollu-
tion abatement program has its greatest difficulties in the cities along
the lower rceches of the Naugabuck River. Here, communities, at or mnear
their legal debt limits, have found it iﬁpossible gt this time to under=-
take costly construction projects. There is also a general lack of co-
ordination between neighboring communitivs as to pollution abatement
policies, and a tendency for each to delay installation of treatment plants

pending similer action by upstream riparian polluters.

- T7 =



Character and Trestment of Wastes

10. PURPOSE OF WASTE TREATMENT, - Treatment of sanitary and indus-

triel wastes has the ninefold purpose of preventing the following:

(1) pollution of waters intended for domestic use, (2) demage to private
property, (3) damage to industry through pollution of waters needed for
menufacturing processes, {l) infection of catitle by pollution of their
water supply, (5) damage to commercial fisheries, especially contamina~
tion of shellfish, {6) annoyance due to offonsive odors and fumes, (7)
interference with recreational uses such as bathing, camping, and fishing,
(8) contamination of end aesthetic damage to water supplics, aend (9) in-
terforence with navigation by filling in channels with waste deposits.

1l. DOMESTIC SEWAGE. = About 7. percent of the watershed population

is served by organized sewerage systems, either municlipally or privately
owned., Among the latter are those cperated by factory management in cer-
tain of the smalier mill communities. Table I, following, contains up-to~
date estimates of the population sewered, with and without treatment, in
the three States of the watershed,

TABLE I - APPENDIX E

ESTIMATED POPULATION* OF HOUSATONIC RIVER WATERSHED SERVED BY
ORGANIZED SEWERAGE SYSTEMS AND TREATMENT PLANTS

i Entire
Massachusetts New York Connecticut watershed

Popula~| Per-i{Popula=~| Per-{Popula-| Per-{Popula~| Per-
tion | cent| <tion | cent] tion | cent{ tion | cent

Facilities

Sewered with com~

plete treatment | L7,600f 59.3 10,400} 57.5] 6&l,500} 20.5!122,900f 29.7
Sewered with par-

tial treatment 2,500 3.1 0f ©0,0] 11,8007 3.7| 14,3000 3.5
Sewered with no
treatment 15,200{ 19.0| 31,000] 5.5|153,700{ L8.7{169,900f 1.0

Unsewered; rural
disposal methods| 1L,900] 18,6 6,7Q9 37,0 85,4001 27.1]107,000| 25.8

State total 80,200{ 100.0{ 18,100} 100,0[ 315,800{ 100,0] 114,100 100.0

Watershed total - 1944 - h Ly - 76.2 - 100.,0

* Population is estimated for 1940 on basis of follow:ng percentages of
inerease over 1930 Federal Census flgures- Massachusetts 5, New York
5, and Conneeticut 8 percent,
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Teble I shows that 35 percent of the entire populetion, or 45 percent of
the sewered population, is served by treatment plants. The largest com-
munities having sewer systems but no treatment plants are Dalton, Great
Barrington, and Lve, Masssachusetts, and the several cities in the Nauga-
tuck Valley such as Thomaston, Waterbury, Naugatuck, Ansonia, and Derby,
Connecticut. Waile dilution is an accepted means of disposal, a river
may be compered to = sepbic tank, both being unsatisfactory means of
disposal when their rated capacities are excecded. Studies show that
the Housatonic River is ordinarily capable of bearing its sewage load,
but that the Naugatuck River is polluted, in its lower reaches, beyond
its capacity to dilute. The treatment plants now existing are nearly
all modern in design and, with the exception of six small instellations,
complete purification is provided. Unlike other New England watershed
pollution abatemenf programs, the trend is toward complete rather than
only preliminaery treatment. In the Housatonie Basin, the activated
sludge process is predominant with no installetions of the newer chemical
precipitation methods. Plate No. 1, appendix E, shows the locations of
the several sewered communities and treatment plents. These plants,
their processes, and the degrees of purification sre deseribed in para-
graphs 16 to 20 on stream conditions. Each plant is operated to give
the maximun possible degree of purification from available equipment.

In all cases, the operation of sewagemdisposal-plants is under super-~
vision of the health department of the State concerned. Periodic in-
spections ere made and samples of untreated sewage and effluent are
analyzed. Whenever the effluent is unsatisfactory according to the
State health department stendards, remedial measures can be required,
These measures might consist of modifications in operation procedure,
enlargements of plant capacities, or more complete operetor supervision.

As in other public health programs, the economic situation remsins the
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paramount factor in watershed improvement and funds available for in=-
stallation of additional treatment equipment limit the quality of effluent.
In the unsewered areas, ordinarily the only possible stream pollution from
outhouses, cesspools, or properly operated septic tanks is through seepage,
but health authorities agree that there is a definite health ﬁenaoe in the
use of rural sanitery facilities, Hstimates given in Table I indicate

that a population of 107,000, or 25,8 percent of the watershed total, is
served by these disposal methods.

12, INDUSTRIAL WASTES. - Like other watersheds in southern New

England, there is extensive industrialization, particularly in the
Naugatuck Valley. The trade waste situation is not serious except along
the Naugabuck River; where, according to the Connecticub State Water Com=
mission, this problem is worse than elsewhers in the State. Factory
wastes become & serious mensce in a watershed, like the Housatonic, in
which clean streams are desired for recreational purposes.

a. Type of industry. - The Heousatonie River in Massachusetts

has for its prineipal industry the manufacture of high-grade paper, with
plants at Delton, Pittsfield, Lenox, Lee, and Great Barringbton. Other
products include electrical squipment, household gas, textiles, leather
goods, rabbit fur, and deiry goods. Numercus dairies are located in the
western part of the area. In Comnecticut, Danbury is noted for its felt
hat factories. The Naugatuck Valley has Torrington, a hardware and brass
finishing center; Thomaston, noted for its clocks; Waterbury, the "Brass
City"; and the highly developed cities of Naugetuck, Ansonia, Derby, and
Shelton. Metallurgical industries are predominent in the southern part
of the drainage area, Compared with the Themes and Blackstone Basins,
there is reletively little textile and much more metal industry.

b. Character of industrial wastes. ~ In evaluating trade

wastes, 1t is helpful to compare their strengths with those of domestic
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SeWBZes,

Typical values are given in Table II, following.

City sewage

snalyses are from the 1938 repor‘b6 of the Massachusetts Department of

Public Health, and the industriasl waste analyses from the Seventh Biennial

Report5 of the Connecticut State Water Commission. The significance of

the various chemicsal constituents, listed in Table II, is discussed in

paragraph lha of this eppendix.

TABLE Il - APPENDIX I

TYPICAL AMALYSES OF SEWAGE AND TRADE WASTES

Bio=-
‘ Sus~ ] Oxygen| chemical Reaction
Type of waste {pended] con=~ | oxygen Metals present,
solids} sumed,} demand, Aoid, 1Alkeli, P+ Dsllle
PeDola] PaDalle| DPePolis | PH | DePulie | PePolne
Sewage '
ittefield 139 L8 231 (5.8 0f 184 {Iron 1.6
Lenox 87 LY 81 6.8 0l 200 }Iron 0.8
Stockbridge 66 32 182 15.6 0l 153 |Iron 0.4
Industrial
airy 3,000 { 1,500 2,800 |5.0 - - None
Brewery 5,000 {15,000 5,000 |6.8] trace 0 | Traces of ironm,
. ‘ tin,lsead,copper
Laundry 700 800; 1,000 [9.0 0 S | None
Paper 300 | 1,000 700 (7.2 0 0 | None
Woolen 500 | 1,000f 1,000 |8.9 0 5 | None
Cotton 600 800 700 |7.0 0 2 | None
Silk 1,000 | 1,200 1,000 7.3 &) 0 | None
Rayon 1,200 780 1,%00 6.8 0 0 {XNone
Steel pickle,
strong 200 0 0 {1.0| 30,000 0 {Iron 14,000,cop-
per 10,zinc 10
Steel pickle,
rinse 50 0 s 4.0 500 0 }Iron 200,zine 1,
copper 1
Copper pickle,
strong 200 190 0 |1.0{100,000 0 |Iron 600,lead 5,
: copper 40,000,
zine L5, 000,
chromivm 5,000,
tin 1
Copper pickle,
rinse 60 10 0 5.0 500 0 |Iron 16,zinec 160,
copper 14O,tin 5,
chromivm 30;1lead 7

Based upon the biochemical oxygen demend, figures in Table II show that

textile and dairy wastes are fram four to seventeen times as strong as
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an average municipal sewage. The high acidity and metal content of
steel and copper pickle wastes are obviously detrimental to bacterio-
logicel processes such as are wtilized in the activated sludge methgd
of sewase treatment. Menufacturers claim that these acid metallurgical
wastes are helpful in reducing the content of harmful bacteria in streams,
but Stat: avthorities feel that this is outweighed by the various detri-
mental ef?écts. Copper pickle liquors, discharged in gquanbity in the
Naugatuck Basin, have a high oxygen-consuming power, despite their in-
organic composition. Paper mill wasgtes, discharged in the upper Housa-
tonic River, have four times the oxygon demand of domestic sewage.
Laundry wastes, emananting from all cities, are objectionable mainly be-
cause of the turbidity they impart to treatment plant effluents.

o Treatment of industrial wastes. = In the last fifteen

years much research on the treatment of industrial wastes has been under-
taken by Stete agencies, particulerly the Comnecticut State Water Com-
mission. Studies are made to determine the effect of trade wastes i
upon the design and operation of new sewage-disposal systems, so thaf
decisions can be reached as to which wastes can be included in the sani-
tary sewnge, and which require separate preliminary treatment. While
none of the municipal sewage-disposal plants in the Housatonichiver
Watershed is equipped to accommedate large volumes of trade wastes, there
are cortain ones which at present cen handle dilube wastes from the
smalle? factories.

(1) Massachusetts. - In Pitisfield the sewage-trestment

plant hendles trade wastes from héusehold gas, textile, dairy, laundry,
and cleaning esbablishments. Strong orgenic wastes from a large tennery
also enter the treatment plant but not until preliminary settling has
taken place in & specially provided tank at the factory. Paper mill wash

waters, being sufficiently dilute, are discharged untreated directly into
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the Housatonic River mt Pitisfield. A rawhide fannery, located in New
Marlborough, Massachusetts, has also provided settling tanks arnd a lagoon
for primary treatment. At Lee a paper.mill, discharging a million gallons
of wastes daily, end a small laundry have lagoons and facilities for
sedimentation prior to discharge into the river. The paper mill also

uses save~ells, conzisting of troughs and screens, for recovering pulp
from waste waters. Other trade waste treatment equipment is operated by
& laundry in Great Barringbton and o dairy at Sheffield.

(2) Comnecticut. ~ Present trade waste troatment processes
in use include a large chemicel precipitation and filtration plant for
textile wastes at Watertown, a preliminary settling tank for metallic
wastes at Southbury, fine screems to remove fiber from het factory wastes
at Danbury, and an underground filtration system for purification of
wastes from the candy factory at Beacon Fulls. In an effort to develop
a method of treating waste liquors from the pickling of copper and brass,
with recovery of by-products, the State Weter Commission set up a pilot
plent at the Chase Brsss Company in Waterville and extensive experimental
work wes done under the direction of Professor B. F. Dodge of Ysle Uni-
versity. Tests conducted from March 1934 to date have evolved methods
of recovering cooper, chromium, and zine but not on a commercially eco-
nomical basis., Until such time as successful conclusions can be drawn
from the investigations, the Nauvgatuck River probably must continue to
receive harmful metallurgical wastes at Torringbton, Thomaston, Waterbury,
and other cities. The Connecticut statutes require the State Water Com-
migsion to suggest the mammer or means to be employed in remedying any
pollution,

E. Eeonomics of industrisl vwaste treotment., - The number of

installations of trade waste treatment eguipment in the Housatonie Water-
shed is evidence of the fact that the sconomic status of the industries

in the basin is better than in other southern New England watersheds.



Unlike the Thames and Blackstone Watersheds, where financial conditions

are the sole deterrent to treatment of‘trade wastes, the prineipal diffi-
culty here lies in the lack of suitable methods for purifying metallurgical
waste waters., Recovery of usable by-products has not reached the perfec-
tion that would enable financial return commensurete with the cost of in-
stalling and operating waste treatment equipment, Although manufacturecrs
are anxious to cooverete in all reascnsble measurses to reduce pollution,
they are reluctant to make a large initial expenditure, followed by an
inerease in recurring operating costs. It has been the aim of all com-
munities to treat wastes from the industries with the municipal sewage if
possible. Since most of the municipal sewsnge~disposal systems in the
Housatonic Basin use the activated sludge process, itreatment of large quans
tities of wastes from the metal industries has not been practicable, In
some instances it is advantageous to give preliminary treatment to certain
trade wates. This is especially true for the hat factories, whose fibrous

organic wastes cause a clogging mat te form on filtration beds.

13. REFUSE DISPOSAL. - In the Housstonic Watershed, particularly
along the Naugatueck Rivér, there are several rubbish dumping grounds
located along streeam banks below high-water levels. While these are not
major sources of pollution, any steps to effect an improvément of water-
ways should consider them. Municipel garbage reduction or refuse in-
oineration plants are the best means for sanitary disposal, and should
be established where feasible. At present there are none in the water-
shed, 1In certain of the larger communities and in the vicinity of in-
dustrial plants there is promiscuous dumping of solid wastes directly
into the streams, When financial conditions prohibit incinerastion of
municipel refuse, wastes mey be inexpensively disposed of in segregated

areas not adjacent to streams serving downstream communities.
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Quality of Water

1}y, WATER ANALYSES, = The quality of river waters in a drainage

basin ig best indicated by the analytical results derived from regularly
mainteined sampling programs., The Massachusetts Department of Public
Health conducts examinations of the important streams in the State,
samples usually being collected during the low-flow months of June
through November and esnalyzed at the Department laboratories. In Con~
necticut, catch samples are teken monthly by the State Water Commission
and tested at the health department'laboratories. Dissolved oxygen is
determined only in the 10w-flow-montﬁs of July, August, and September,

No recent comprehensive asnalyses were available for the portion of the
ﬂasin in New Yorlk, Fowever, analyses of the Tenmile River above the
Connecticut line, given in paragraph lb.g, show the amount of pellution
entering the main streem from thet part of the drainage area. The results
of the examinations are presented in sccompanying paragraphs. Plate No, 1,
Appendix B, shows the locations of sampling stations in the watershed,

as Chemical constituenis. - For proper understanding of the

analyses given, brief statements relative to certain of the tests follow:

(1) Total solids represent the smount of organic
and inorganic matter in suspension and in solution. -

(2) Suspended solids represent the amount of orw-
genic and inorganic matter in suspension,

(3) Free ammonia in water indicates the presence
of decomposing organic substances which may contain disease
germs, A high ammonia content indicates recent pollution.

(i) Nitrites and nitrates are a measure of the
progress of oxidation., High values indicate that purification
is teking place or has ocourred,

(5) Cchlorides are a measure of the domestic or
industrial wastes in river waters., They do not, however,
messure the age of pollutions

(6) Alkalinity is & measure of the carbonate,

bicarbonate, and nydroxide content of the water expressed
in parts per million in terms of calcium carbonate.
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(7) Hydrogei=ion concentration is a measure of
the acidity or alkalinicy of the water, generally expressed
as the "pH", the logarithm of the reciprocal of the hydrogen-
ion concentration. A ;3 of 7 indicates a neutral solution,
greater values being alaline and lesser values acid.

{8) Biocherical oxygen demend is a measure of
the oxygen required to stabilize the decomposable organic
matter by natural biologicel action., It is generally expressed
as the oxygen, in parts per million, that is used up in five
days at a temperature of 20 degrees Centigrade, Objectionable
conditions eriss when the demand exceeds the oxygen available
in the stresam, ' :

A (9) Dissolved oxygen is the ratio of the oxygen
in solution to the amount which would be in solution if sat-
urated at the given tempersture, It is generally expressed
as the percent saturetion. Sanitary engineers are generally
agreed that objectioneble conditions are most apt to occur
when the dissolved oxygen content is less than 50 percent and
that values below 25 percent indicate exceedingly bed conditions.

{10) Oxygen consumed is a measure of the oxygen
required to oxidize the decomposable organic matter in the
water, It is not as rellable as the biochemical oxygen demand
test because it depends upon artificisl (chemical) means to
bring about totel oxidation, The presence of certain substances,
such as nitrites, ferrous salts, and hydrogen sulfide, will
cause increases in the wvalues,

E, Houssatonic River Watershed in Massachusetts, ~ The State

Department of Public Health has for several years maintained sampling

stetions in the Housatounic River Besin. The Figures given in Table II1I

are averasges of mnalyses of four catch samples taken at each station

between July 6 and October 2, 1939, During this period ra;nfall and

run~off wers less than normal, creating conditions worse than in ordine-

ary dry seasong,

(Table on following page)
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TABLE III =~ AFPPENDIX E

WATER ANALYSES - HOUSATONIC RIVER WATERSHED IN MASSACHUSETTS - 1939

z - . g1
wl e f . . S h e by e 1 e 0
5 % g | o8| S4B (Eae) 8s
. , o o o o o oo | e |- Ao B
Sempling station : 0 K I S B K %.g R -
o o g 1 o @ o g o0 o
£ 18 |5 |2 (& %k |am
£ Feu = 3 < [ g P
Housgatonic River
above Hinsdale 82 .0Lo .12 L5 Lh 3.0 90
Housatonic River
above Dalton oh . 068 +20 1.8 5h 2,1 90
Housatonic River '
above Pittsfield 139 277 | 15 ] 3.7 96 | L2 | B2
Housatonic Riwver
above West Bianch 162 . 296 15 5.2 | 102 L7 Lo
Southwest Branch
above West Branch 182 «193 W18 L6 | 123 2,7 87
West Branch
above Onota Brook 138 257 L10 | 13,6 71 5al &
West Branch above
Southwest Branch 188 864 J11 | 36,8 36 6,8 52
Housatonic River iy
below all branches 159 75 4 16 | 10.8 | 103 | 3.4 | 50
Housatoniec River
at New Lenox - 187 JL20 WAL b 1.1 | 107 2,8 Lo
Housatonic River
at Lenox 178 s 207 48 | 13,1 | 108 3.5 66
Housatonic River
below Lee 197 .104L «33 | 15,2 | 118 6.9 66
Housatonic River '
at Stockbridge 190 . 067 $3% | 11,7 | 115 L6 73
Housatonic River
below Greet Barrington| 193 L7353 2y | 10,6 | 124 Sel 85 .
Housatonie River ' ‘
at Ashley Falls 177 036 | .25 | 9,3 1120 | L3 | 96

The anelyses indicate comsiderable fluctuation in the pollutional load as
the stream flows through the State, The biochemical oxygen demend is low

et Hinsgdale but the addition of wastes at Dalton and Pittsfield causss an
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increase. The Southwest Branch is not badly polluted, but the oxygen
demend on the West Branch shows the influx of wastes. Sufficient self-
purification occurs on the headwater branches, however, since there is
but little effect on the main stream., At Lenox the pollutional load
egoin increases, attaining a mgximum below Lee. From this point Lo the
State line there is a decreese in the oxygen demand except for a slight
rise occasioned by the addition of wastes at Great Barrington. Free
qmﬁonia, chloride, and nitrate results have the same trend and bear out
these conclusions, The dissolved oxygen content in general is not low
enough to promote offensive conditions, averaging 68 percent for the
main stream and 69 percent for the tributeries, with a minimm of 4O
percent 6n the main stream and 52 percent on the branches.

Ce Housatonic River Watershed in Connecticut. - Water analyses,

given below in Table IV, were obteined from the Connecticut State Water
Comnission. Although the figures for three of the stations are from 1937
and 1938 analyses, they are compsrable with the more recent figures for
the other stations because there have been no significant changes in

watershed conditions in the meantime,

TABLE IV ~ APPENDIX L

WATER ANALYSES - HOUSATONIC RIVER WATERSHED IN COUNECTICUT

o o o8 N g 11
o 4 g - ao | . o ' 3 $1 b4
o ’ =
Station By . 8&? "’i‘éé s!-‘.% % gé Eé gé’z E%ﬂé
end oo & gﬁl BEal REm | B5 o ¢ | &4 3w
dave of | wia | L& | PEL| SET| 5T | 35S Sk 8 Bl
ample e =] ~ Mooy o) ©w
Sp P lE 18" | EF IET|27| SFd| A6
Housatonic River at Salisbury
6=10=37 Lh L0800 212 7.8 Lo 100 1.4 93,0
7-21-37 L 010 312 7.7 LAt 100 1.2 103,2
8+11=37 S J0Lho 104 7.6 7.6 110 1,7 . 96.L
9"21-57 2.2 .loo 0077 703 5.6 100 l.o . 95.7
10-19-37 3,0 .200 . 208 Tolt 3,8 120 1.k -
11-16-37 L.2 LOL0 075 T 2.8 79 0.6 -
12-21-37 5ec +0Lo . 302 Te3 3.0 .. 97 0.5 -
2-15-38 }-l-h- « 000 083 Tl 1.8 75 Oo)-l- -
3"8".-38 Ll-o)—l- 10]40 .210 7.1 2«"'-}» 82 106 N -
h—12-38 }-I-n]-l- 0020 0101-1- 7-3 10}-1- 75 1.2 -
5~16~38 7.0 L000 057 7.3 1.2 76 b -
(Table continued on following page)
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TABLE IV {Conbinued)

WATER ANALYSES - HOUSATONIC RIVER WATERSHED IN CONNECTICUT

w2 g "é -.‘" g o - S ) é. ' %é

Station | 8 & . . 2.1 R FEELE AR

end | 5948 Ed | 8241 BE, |25 | 85815~ 243
date of | By B 1 o & TES E'g"* 52‘ E: §%’og E&E:g
- g owo © &2 43 o £ vl 3
ewle J&TR BT | BRTIEE | RIS |A8E A8
Housatonic River at Newtown ,
1-11'39 l 5- 0 . 060 . 302 7- 3 2¢}-|- 1’4-9 00 6 -
2'15"‘39 6¢O .100 -)402 ’ 7.5 208 L[-6 1.1 -
3“" 8“39 12. .000 0202 702-‘- 2.2 53 007 -
L-12-39 T «000 « 200 7.1 1.6 30 0.8 -
510439 5.0 + 000 100 745 2,2 68 1,0 -
6‘13"39 Ll-oé 0080 03014- 8.0 . §3|2 95 1.3 -
7-11-39 5.2 ool 30k 8.3 5.8 95 2.4 83,4
8'15"39 8-0 .OOQ .06]4. 7.7 900 96 102 118.’4—
G=19=39 346 . 000 « 207 8,3 7.2 110 L4 1044
11-14-39 L6 4 000 +202 7.7 3.0 63 1.1 -
1- 3«10 1,8 000 . 302 7ol 2,8 28 0.7 -
1-17=40 5.6 010 102 | 6,5 2,0 10 1,8 -
Tenmile River above Connecticut State line -
Em1ly3T 760 L0L0 20 7.6 3.8 110 1.3 106,0
T=21-37 L0 010 Ol 8.1 7.8 150 0.8 138,7
8=11=37 5e2 « 020 +10l 769 5.8 140 1,3 100, 4
9=21=~37 1.0 «0L0 A0k 747 3.4 140 0,9 107.7
10‘19";'57 3-0 0080 : 0205 707 LFOLL 160 1-J-L -
1116437 L.2 . 020 050 Te7 3. 100 0.8 -
124 5"57 1]40 . 060 07OL|- 7.7 Lh 2 130 009 -
1=2h=38 5.0 . 020 «310 Te7 2,8 120 1.2 -
2"15'38 Lh 8 » 000 ohOB 7 L} 3 21 a 97 O;Ll- -
3~ 838 6,0 . 020 402 T3 2.8 96 1.0 -
L=12438 5.8 » 000 <20 Te3 1.6 91 0.6 -
5.16-38 1.8 ,020  ,0h 7.7 1,0 91 1,6 -
Shepaug River near Roxbury
l= 1—‘-"39 J—I»OI-L QULI'O 0500 7-1 1.2 18 009 -
2-15-39 290, 220 - L200 647 2.2 18 L7 -
3w 8-39 5.8 QL0 100 7.0 lelt 18 0.5 -
L=12-39 6:6 L010 .100 7.1 1,0 14 0.5 -
5=10-39 2,8 .000 .050 7ol 1,2 22 1.5 oLl
6=13=39 1,8 L OLO + 052 Te3 3.0 28 0.6 108.7
7"11"59 J—h’-f- .OOO 0070 701 2.0 28 1.3 10?-9
B-1 5"39 lLI-o « 000 « 030 6!7 3.2 - 22 Od 8 -
91939 SN . 000 .050 T3 1.6 33 2,0 -
10-17~39 2,2 000 +030 Tel 1,8 33 0.6 -
111439 2,8 + 000 +100 Te3 1.l 2 0.4 -
12'27"39 101-1- 0020 0201 7-1 202 2L|‘ 007 -
1=17-40 5.8 » 000 .102 6.7 1.4 14 1.6 -

(Teble continued on follewing pege)
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TABLE IV (Continued)

WATER ANALYSES - HOUSATONIC RIVER WATERSHED IN CONNECTICUT

& - ‘g - |28 5
= o RS I S et - ) g 15 @ 1
Station | 2.~ .| § | g8 Lk 2.1 Bl a3 3B
ana | BEAL B4 | B841BE | 84| Bd|ERA|Z 8.
date of Cord 2 f £ mgm108m S BT B oo .9
sample 2o 2l 83 Egalsg™ Sa | S48 18880
A - 2F R | S S lagging38
Pomperaug River at Southbury
2-15-3%9 5.2 000 L0169 2.2 17 0.6 -
3e B-30 5e0 » 000 «200 7,0 2,0 16 0ot -
L12-39 8,2 . 000 200 6,9 1.6 12 0.2 -
5=10=39 38 . 000 201 Tl 1,8 18 0.6 -
6=13-39 3.4 4000 J100 7.5 1.2 26 0,5 -
7'11‘39 eo)-i- « 000 0501 Tal J-I-v,«l- . 29 1.9 117.1
8"15'39 }-l-e 2 .GOO 050)4- 7- 5 3-8 51 108 106-3
9-19-39 1,6 000 o1 7.3 Z.h 31 2.2 100,0
10-17=39 6., :.000 W301 0 7.1 3.0 31 0,8 -
11-1L=39 2,8 . 060 o200 7.3 2.k 20 0,9 -
12-27=39 1.6 010 301 6,9 2.6 20 0.7 -
1-17-Lg L8  ,000 201 6,7 2,0 13 L.l -
Leadmine Brook nesr Thomaston
&~ B-37 2.0 , 000 100 6,8 1.8 1l 0.8 97.7
T=1h=37 2,0 . 000 030 6,9 1.k 8,0 0,8 96,8
8-16-37 1.2 000 U030 6,9 2,0 12, 0.7 106,8
Qu 22437 2,6 »000 .052 7,0 2. 12, 0,6 105.2
10-13-37 2.6 » 000 020 6,9 2,0 12, 1,1 -
11=17=37 0.8 L (00 021 6,6 2.4 8,0 0,6 -
12~ 8-37 2,6 +000 JO70 6,5 2.2 6,0 0,3 -
5" 9"‘38 106 OOOO 0031 6:5 200 7.0 105 -
J—J-"ll"'38 208 0010 -057 605 102 7.0 009 -
Bw25.38 L0 .080 L050 6,7 0.8 10, 1,1 -
Nauvgatuck River near Thomaston
2-1L-39 6,2 ,280 a0 6,9 3.6 15 h.b -
3-15-39 L6  .180 307 6,9 340 13 2,0 -
L=19-39 16, . 030 202 6,9 2,6 13 1.8 -
5~ 839 2.2 £ 220 L1l 6,7 2,6 17 1.6 -
6‘12"‘59 70}4 _oLI-SO .30).[. . 609 5014- 2z )—ho -
7-20-39 26, «950 390 6.7 8.2 10 7,3 129,44
8=16=39 il . 600 LLiB80  7.1 6.8 o6 5,2 113,3
9-20-39 12, 950 JBho 6.7 6.6 21 3.7 112,5
10-11=39 6.8 «720 W330 6,9 Ol 20 L6 -
11w13=39 12, 1.200 L3220 6,7 L6 26 7.5 -
12+13-39 15, J$00 212 6,5 0.0 21 13, -
1=11-40 5.6 800 316 6,5 5,0 13 2.5 -

{Table continued on following pege )}



TABLE IV (Continued)

WATER ANALYSES ~ HOUSATONIC RIVER WATERSHED IN CONNECTICUT

- o] Y i f d
. g . s i3 g ® 1
Station |w : 8 % § 3 @ ‘ -4? .gé i il
wa (8.0 B BRI BE |84 | F41E5E |50,
date of | &9 3 T 1 Eed 5% g% h? Se s les 9
sample 5o %l e BRS1 B o g4 A | Ay
g™l g (g"e 28 | 8 Y |mof |ASek
Naugatuck River at Bescon Falls
2-111-39 8.4 900 510 6,7 L. 12 6,8 -
3;'15“39 7- .8 .200 -}-\\-08 6-9 508 15 5. 0 -
}-4-.19"39 L|-80 .114.0 0320 601 3-1-1- : 5 Lh? -
5- 8-30 2,6  J2o  Jeo 6,5 L4 15 L -
61239 8,2 - 1,100 <330 6.7 8,8 30 6,6 -
8=16=39 12, 1,100 690 6,5 13, 20 bolt 713
9=-20-39 18, 14300 L,030 = 6,7 15, 33 1k, -
10-11-39 13, 1,160 JLho o 6,3 3.4 12 9.3 = =~
11-13=39 2l,. 310 »256 6.5 746 25 17, -
12-13"39 180 oll-ao 0225 605 608 12 908 -
5.9 106 7 12. -

1-17=40 18, 1,100 JOPB

A comparison of the analyses for Ashley Falls, Massachusetts, given in
paragraph lb-E, and those for Salisbury, Connecticut, shows appreciable
improvement at the latter station., The dissolved oxygen content, lowest
during the summer months, is sufficient to prevent offensive condi%ioﬁs.
The biochemical oxygen demand i§ very low, indicating the absence of any
large amounts of organic matters Suspended solids, free ammonia, nitrites
and nitrates, and chloride results bear out these conclusions. Alkalinity
is high and the pH averages T.l, reflecting the high elkalinity of the
natural waters of northwestern Connecticut end neighboring New York. At
Newtown the river is still in excellent condition, showing that the Temmile,
Shepaug, and Pomperauvg Rivers have no detrimental effect upon the main
stream, Examination of analyses of these tributaries shows their waters
to be in good sanitary condition, Low oxygen demand end a dissolwved
oxygen content generally exceeding 100 percent indicate the absence of
large amounts of objectionable matter. There is some fluctuation in

suspended solids but it is not caused by organic material, Leadmine Brook,
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which enters the Naugatuek River above Thomaston, is in good conditionm,
oxygen demand beinpg low and oxygen content high, At Thomeston the
Naugatuck River shows evidence of pollution,. Thé oxygen demand, though
not excessive, indicates the introduction of organic matter, This con-
clusion is further borme out by the high content of suspended solids,
nitrites and nitrates, free gmmonia, and the increased chlorides. As
indicated by the lower alkalinity aﬁalyses and the pH values averaging
legs than-7,0, the weters in this portion of the Housatonic River

Besin are not so alkaline as those of the main river, The oxygen supply
at Thomaston is adequute, averaging 118,1 percents The Naugabuck at
Bescon Falls is more seriously polluted than at Thomaston., The oxygen
demand is higher, averaging 9.9 parts per million with & maximum of 23,
The oxygen aveilable is less than at asny other station, The suspended
solids, free ammonia, nitrite and nitrate, and chloridé contents fluctuate
considerably, showing the continual addition of wastes.

15, WATER SUPPLIES, - The results in Tebles III and IV of this

appendix indicate that, with the exception of the Naugatuck River, the
streams in the watershed are in good senitary condition. Both the surface
and ground waters are low in iron end higher in hardness than other New
England natural waters, The hardness is due to the extensive limestone
deposits, principally in the western portion of the drainage area, Within
the Housgatonic Basin there are several water supplies of sultable qualitj
for domestic and industrial usess Nearly all the municipalities having
public systems are able to satisfy their requirements from these socurces,

2 shiow that in Massachusetts Lanesborough, Pittsfield,

Recent investigations
Hinsdale, Lenox, Lee, Stockbridgs, Egremont, and Great Barrington are
served by surface supplies, while Sheffield end West Stockbridge are

served from ground-water sources, Four of these supplies, including

Pittsfield, are chlorinated, the rest being used without treatment. In
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Comneoticut ! public systems serve a population of about 23l,000, Of this
number, T7.5 percent are served by surfece supplies with chlorination only,
18.8 percent by surface waters with chlorination and other treatment, 2,1
percent by surface supplies with no treatment, and 1,6 percent from ground-
water sources with no treatment, In addition, there are several large
institutional and semi-public supplies in the watershed, all of which are

under State supervision,

Sanitary Conditions

16, SANITARY COUDITIONS IN THE WATERSHED. = The following parsgraphs

give a sumary of sanitary conditions, pollution problems, and sewerage
facilities in the Housatonic River Watershed. The information was obbtained
chiefly from the reports listed in paragraph 3 of this appendix, and was
brought up to date by conferences with State officials, In addition to

the municipal treatment works in the basin there are several institutional
plants giving varying degrees of treatment. These are discussed in para-
graph 20,

17, BOUSATONIC RIVER WATERSHED IN MASSACHUSETTS, - The Housatonic

River Valley in Massachusetts is sparsely settled, The total population
in the basin, according to 1935 State census figures, is about 7&,100, of
which nearly two-thirds is in the City of Pittsfield., Referemce to the
chemical analyses given in paragraph lh‘g of this eppendix shows the
degree of pollution on the mein stream and its tributaries, the Southwest
Branch and the West Branch. Dalton, Hinsdale, Great Barrington, Lee,
Pittsfield, Lenox, and Steckbridge are the only communities having publie
sewerage gystems, the latter three having treatment plants for part of
their domestic wastes. In the town of Lenox the willages of Lenoxdale,
Lenox Furnece, and Lenox have sewer systems, with the sewage from the
commmity of Lenox being treated by sedimentation and filtretion, The

effluent is collected in an underdrain system and allowed to seep into
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the ground. At Pittsfield a modern plant, consisting of a settling tank,
dosing tank, trickling filter, and two mechenically=cleaned secondary
settling tanks, was placed in operation in 1937. The works serve about
80 percent of the population., In the village of Stockbridge‘the sewer
system and treatment plant serve 80 percent of the inhabitants, In ad-
dition to the domestic .sewage from the many public and private outlets,
trade westes are discharged into the Houéatonic River at several points.

Table V, following, summarizes these sources of industrial pollution,

TABLE V = APPENDIX 5

INDUSTRIAL WASTES _
HOUSATONIC RIVER BASIN IN MASSACHUSETTSE

. . Quantity of wastes,
City or town Type of industry gallons per day
Dalton Paper, woolén cloth : 1,591,700
Pittsfisld | Paper, lewmdry, woolen cloth,
tannery, metal, gas 742,900
Lenox Paper ‘ 650, 000
Lee Paper, laundry L, 172,800
Great Barrington Cotton goods, paper, laundry 1,033,200
Sheffield Dairy, fur : 1k, 000
New Marlborough Tennery 11, 000«

* Portial treatﬁent.

Reférring to the investigation of sources of pollution in the Housatonic
River Basin, made in 1936 by'the Works Progress Administration, Maésa—
chusetts Senate Wo, 502 states:

"The stream in meny perts of its course is unsightly due to

the presence of sewage and offensive matters dumped on the

banks and bed of the stresm in the thickly settled communities.
Some attempts have been made to clean the channels of the stream
in Pittsfield, but this cleaning has not resulted in any me-
torial improvement in the character of the water . .

"The towvms of Lee and Great Barrington at the time of the
investigation were usging the main portion of the stream as an
intercepting sewer; and the examination has shown that there
are 135 sewer pipe outlets constructed by the towns or indiw
viduals in the thickly settled parts of Lee and 86 in the
thickly settled parts of Great Barrington. The two munici-
palities and individuvals owning property near the stream ap-
parently have not hesiteted to construct sewer pipes to the
river at any convenient point + . &

-9[,_-‘-



"The towns of Lee and Great Barrington should proceed
with the construction of intercepting sewers end sewage
disposal works as early as practicable, and a similar
program should be followed in Hinsdale and Dalton., The
program also should provide for the proper treatment of
the foul industrial wastes now discharged into the stream
either at local treatment works or by industries,"”

18, HOUSATONIC RIVER WATERSHED IN NEW YORK. - The sparsely settled

portion of the Housatonic River Watershed in New fork is drained by the
Green and Tenmile Rivers. The latter stream has the larger drainage

ares, including the communities of Amenie, Wagsaic, Dover Plains, South
Dover, Pawling, and Wingdale. Domestic wastes, in general, are disposed
of by rural mesns and no significant amounts of either industrial or
domestic wastes resach the streamsf Although no detailed poliution surveys
have ever been mede in this regioﬁ, no complaints or conditions of
nuisance have been reporteds. The Swamp River, a tributary of the Tenmile,
is ﬁsed as an auxiliery source of water supply'for the Harlem Valley State
Hospital and the sanitsation of the watershed is controlied by the rules
and regulations of the State Depertment of Health.

19, HOUSATONIC RIVER WATERSHED IN CONNECTICUT., = Chemical analyses

givén in paragraph lh.g_show;that the Housatonic River is in good sanitary
condition above the mouth of the Naugatuck River, but badly polluted in
other zones. Estimates show that 73 percent of the Comnecticut population
in the watershed is sewered and 2l percent is served by treatment plants.
Trade wastes are discharged into the sbreams without treatment from

several cities and towns lisbted in Table VI, following.

{Table on next page)
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TABLE VI ~ APPENDIX E
INDUSTRIAL WASTES
HOUSATONIC RIVER WATERSHED IN CONNECTICUTh

City _ Quantity,
or Type of industry gallons Stream into which discharged
town ) per day .
New Milford|Bleaching, dyeing - 200,000 { Housatonic River
Danbury Hat, fur, dyeing 2,500,000} Still River
Bethel Hat, tanmery 15,000 | Still River,Beaver Brook
Torrington |Brass, woolen, laundry 350,000 | Heugatuck River
Thomaston |[Cloeks, brass 10,000 | Northfield Brook
Watertown {Rayon, silk finishing 50, 000%] Steel Brook

Waterbury |Brass, clock, metal, platingl 8,000,000 |Waugatuck end Mad Rivers,
Steel,Hancock, & Great Brodky

Naugatuck |Rubber, chemical 2,000,000 | Naugatuck River
Seymour Metal 100,000 | Naugatuck River
Ansonia Brass, bleaching, dyeing 500,000 | Naugatuck River
Derby Metal, rubber, textile 10,000 { Housatonic River
Shelton Metal, rubber, textile 250,000 | Housatonic River

Stratford |Brake lining 50, 000%} Housatonic River
* Partial treatment., '

Based upon pollution problems, the Housatonic River Watershed may be divided
into three zones, namely, the portion sbove the mouth of the Naugatuck River,
the drainage erea of the Faugatuck River, and the part below the mouth of
this tributary, In order to present bestithe cumulative picture, these
portions will be discussed separately,

8, Housatonic River Watershed above the Naugatuck River, - Acw-

cording to‘the 1950 Pederal Census the populstion in this part of the basin
is about 81,000, of which 36 percent is in the city of Denbury. The valley,
in general, is sparsely settled and presents few serious pollution problems.
The population centers are widely distributed, affording ample opportunity
for self-purification between pollution sources, Several of the communities
have sewagewdisposal as well as collection facilities. Following are
pertinent dats regarding the wvarious treatment plants in this portion éf
the watershed:
alisburx. -« The Lakeville section, which contains sbout 20 percent of
the towm's population, is served by o sewerage system and
treatment works, Equipment includes septic tanks, an Imhoff

tank, and sand filters delivering effluent of good guality
into the Housatonie River,
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Norfolk. = About 80 percent of the population is served by the public sani-
tary sewer system and sewage disposal plant. Septic tanks and
sand filters are employed to produce good effluent vwhich is dis=-
eharged inte the Blackberry River.

North Canaan.- About half of the 2500 residents of North Canaan are served
by the sewer system and treatment plsnt. As at Norfolk, septic
tanks and sand filters are used, with discharge into the Housa-
tonie Riwver.

Sheron. - A private sewerage system and treatment plant, operated by the
Sharon Drainege Compeny, serves O percent of the town's population.
A septic tank and obsolete gravel filters produce a fair effluent.

Danbggg - Located along the headwaters of the $till River, Danbury, a city
of 31,000 population, is the largest source of pollution in this
section of the watershed. A municipal sewerage system and modern
sewage~disposal works serve the entire eity, except smell areas
in topographicelly unfavorable districts. The chief industry is
the manufacture of folt hats, for which large quantitios of rabbit
fur are used. The fiber, skins, and organic wastes therefrom ex-
ert a tremendous oxygen demand on streams and, because of their .
clogging action on filters, reguire thorough screening before
treatment. Although the mejority of the hat factories are con-
nected to the mumicipal treatment works, there is still a sizeable
volume of untreated trade wastes reaching the river, causing ob-
noxious conditions downstream. If these remaining industrial
plants are to be comnected to the disposal works, some preliminary
treatment will be required at the factories in order to remove the
fiber and organic matter. The presont disposal works, placed in
operation in 1939, consist of mechanically-cleansd bar screens,
fine screens, sedimentation tenks, trickling filters, separate
sludge digestion tenks, and open sludge drying beds, Gas from
the digestion tanks is used for heabting purposes. The existing
interceptors are overloadsed and dwring periods of heavy rainfall
large volumes of sewage and trade wastes are bypassed directly
into the river. To remedy this condition the city is now con-
structing a new interceptor at a cost of $100,000. Promiscuocus
dumping of rubbish, garbage, and other miscellaneous refuse in
the Still River has, besides creating an unsanitary nuisance in
the city of Danbury, resulted in poor flow conditions. Gradual
encroachment on the river banks and filling in of the channel have
caused constrictions and obstructions which, during high water,
accentuate flood damages. Conditions are most eritical in the
reach of the river from North Street to the White Street Bridge
in the center of the city.

Litchfield. - The major portion of this town is served by a sewerage system

and treatment plant, employing sand filters and chlorination with
good results.

Recent inspections of the above treatment plants by the Connecticut State
Department of Health showed them to be operating satisfactorily. Other
towns which have sewerage systoms but no treatment fecilities include Kent,
New Milford, and Shelton. The remeaining cormunities in the basin use rural

disposal methods with but slight contamination of waterways resulting.
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be.  Naugatuck River Watershed, - From the standpoint of

population and industry, as well as pollution, the drainege basin of

the Neugatuck River is the most important section of the Housatonmic

River Watershed. The population, according to 1930 Federal Census
figures, is about 199,000, Above Torrington the river is in excellent
senitary condition, suitable even for trout, while the reach from
Torrington %o Thomaston is considered fair for fishing purposes. Below
Thomaston, the area is densely populated and heavily indusirialized, and
the closely spaced pollubtion sources afford little opportunity for self-
purification. Torrington and Watertown are the only communities having
treatment works. The former put its disposal plant into operation during
the past year, causing a marked improvement in the condition of the
river, Treatment ig provided for all of the sanitary and part of the
trade wastes, At Watertowm the recently enlarged sewsge-disposal plant
has Imhoff tanks, trickling filters, settling tanks, and separate sludge
digestion tanks., The finishing and dyeing establishment in Watertown

has one of the few installations for trade waste treatment in the water-
shed, Soap, dye, and wash wastes are treated by chemical precipitation,
There is no recovery of by=-products, so that the process is costly and
justifiable only ubon the basis of avoiding law suits by lower riparian
owners, The effluent of both Watertown plants is discharged into Steel
Brook, a tributary of the Naugetuck River. Waterbury, with a population
~exceeding 100,000, is the largest commmity in western New England without
sawage-disposal facilitieg. Its old disposal plant was abandoned several
years ago because of lack of funds, eipensive royalties, and excessive
operating costs, The present sewerage system, serving over 80 percent of
the population, discharges its wastes into the Haugatuck River through a
large outfall located on the right bank below the mouth of Mad River. The

industrial wastes of the city are discharged into the Naugatuck and Mad
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Rivers through several outlets, It would be necessary, in any general
improvement program, to construct an interceptor te convey the Mad River
trede wastes to & treatment plant., WNaugatuck, Derby, and Ansonia have
public sewerage systems, serving sbout 95 percent of their respective
populations, but.none of these cities has treatment facilities, The
brass company in Ansonls nrovides partial treatment for its wastes,

Copper pickle liguor is discharged into tanks in which evaporation occurs,
allowing crystallization and recovery of copper sulfate. No special

care is used in the progess and no added operating costs result. Beacon
Falls and Seymour have privately-owned sewer systems serving the major
portion of the inhebitents, The State Water Commission has recommended
that Ansonia, Derby, and Shelton, located within a twommile redius at the
Junetion of the Naugatuck and Housutoniec Rivers, construct joint treatment
works. Plans to this effect were dravm up and approved by the State

but the project was dropped, necessitating individual action by the three
adjoining cities. According to the State Water Commission, Waterbury is
the key to the entire Naugatuck River pollution situation, Communities
downstream hgve coilsidered pollution abatement but have éhown little
desire to take any corrective measures while that large city continues

to be the chiel offender.

o+ Housatonic River Watershed below the Naugatuck River, - The

estimated population in this part of the watershed, based upon 1930

Federal Census figures, is 12,400, Stratford and Hilford, the two largest
communities.in this section of the wvalley, do not contribute any signifi-
cent amount of pollution. About 40 percent of the inhabitants in Stratford
are served by the sewerage system and disposal wnrké. Treatment is by
Imhoff tanks and chlorination which give a fairly good effluent. The

plant is now operating at pesk capacity and the State Department of

Health has recommended thet additions be provided. The industrial wastes



receive partial treatmeﬁt before being discharged into a tributary brook.
In April 1940, Devon, & section of #ilford bordering the lower Housatonic
River, amnounced that it plans to construct a sewerage system and a treat-
ment plant, the latter estimated to cost about $55,000, The more demsely
populated portion of Milford is outside the webtershed limits and con-
tributes no wastes to the Housatonie River. This section of the water-
shed is polluted mainly by the inflow of waste~bearing waters of the
Naugatuck River, discussed in the preceding paragraph,

20, INSTITUTIONAL TREATHENT PLANTS. - There are soveral insti-

tutional treatment plants, both public and privets, in the Housatonic
River Basin. These disposel works, in general, are operated by fhe
health departmenp of the State concerned. Equipment is more modern

and efficiency higher, as a rule, than at municipal plants, The State

of Connecticut has developed a policy of building sewage-treatment plants
at public institutions as examples for communities and industrial cor~
porations to follow, Such an institubional tresbment plant is being
provided at the new State hospital development in Southbury, Connecticut,
These plants are designed to give at least the minimum treatment reguired
for the sztream into which they discharge., Table VII, following, gives
pertinent date covering operation of the institutional plants in the

basin.
TABLE VII - APPENDIX &k
INSTITUTIONAL TREATMENT PLANTS -~ HOUSATONIC RIVER WATERSHED

‘ Popu-
Institution laﬁion‘ Treatment Stream
Wassaic State School 5,000 | Imhoff tanks, Wessaic
Wassaic, N. Y. trickling filters, Creek
chlorination
Harlem Valley State Hospital 5,400 | Activated sludge, Swamp
Wingdale, N. Y, chlorination River
Kent School 300 | Septic tank Housatonic
Kent, Conn, ' River
Gunnery School 500 | Send filters Shepaug
Washington, Conn. : River
Fairfield State Hospital 900 | Imhoff tanks, Housatonic
Fewtown, Conn. sand filters River
Laurel Heights State Sansbtorium 350 I Imhoff tank, Housatonic
Shelton, Conn. chlorination River
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Stream Flow

21.  MINIMUM FLOWS. - Discharge records for gaging stations opera-

ted by the United States Geclogical Survey show that low minimum flows
have been experienced throughout the watershed, particularly during sum-
mer and fall months of the drier years. While there have been times of
no flow on the Shepaug River at Woodville because of diversions for the
water supply of the City of Waterbury, no objectionable conditions have
resulted, because of lack of pollution sources along the stream., Like-
wise, Stevenson Dam on the Housatonic River at times has impounded all
flow, but no nmuisances have resulted downstream. From the sanitation
gtandpoint, conditions are worst over weekends when flow is being con-
served fbi'suﬁsequent use by industry. Table VIII,‘folloﬁing, gives the
lowest average daily flows, as determined from Water-Supply Paper 821
end preliminery figures for the year ending September 30, 1938,

TABLE VIII <« APPENDIX E

MINIMOM FLOWS - HOUSATONIC RIVER WATERSHED

Minimum average daily
Drainage disoharge
Geging station Period area, | ~ Cublc feet
of squars Cubic feet per second
rsgord miles | per second} per square mile
Housatonic River at March 1936. . o
Coltsville, Mass. Sept. 1938 5741 L by . 0.077
Housatonic River near May 191%3.
Great Barrington, Mass. Sept. 1938 280. 1.0 .00k
Housatonic River at July 1912.
Falls Village, Conn. . Sept. 1938 632, © 2.0 : .0%8
Housatonic River at Aug. 1928 .
Stevenson, Conn. Sept. 19738 |1545. 0.0 0
Termile River near " Dec. 1029 .
G’e.ylordSVille, Conn, Sep‘b. 1938 20}40 15-0 uOéJ.].
8till River near Oct. 1931.
Lanesville, Conn. Sept. 1938 8.5 11.0 .161

(Table continued on following page)
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TABLE VIII (Continued)

Minimum aversage daily

. Drainage discharge
Gaging station Period - area, - Cubic feet
of square Cubic feet per second
record ..miles per second | per square mile
Shepaug River at Oct. 1935~
VWoodville, Conn. Sept. 1938 78.0 0.0 0
Shepaug River near Oct. 1930-
Roxbury, Conn, Sept. 1938 +133%, 6.8 051
Pomeraug River at June 193%2-
Southbury, Conn. Sept. 1938 75.3 5.8 077
Leadmine Brook near Sept. 19%0-
Thomaston, Conn. Sept. 1938 24,0 0.5 021
Naugatuck River near Oct. 1930~
Thomaston, Conn, Sept. 1938 71.9 1%.0 +181
Naugatuck River near June 1918-
Naugatuck, Conn. Sept. 193L,
Sept. 1928~
Sept. 1938 al6. 10,0 163

Sanitary engineers égree that a flow of from L to 6 cubic feet psr second

per thousand of sewage-comtributing population is necessary to avert ob-

jecticmable nuisances in streams used for sewage disposal.

Computations

of the sewage~bearing capacity of the Housatonic and similar rivers is

complicated by the counteracting effects of self-purification through

seration and sedimentation, and the inoreased oxygen demend caused by

trade wastes.

to bear the pollution load.

Flow along the Housstonic River is generally high enough

Temporary population incresses oceur during

the summer months when stream dischﬁrges are at their lowest and tem-

peratures at their highest, resulting in nuisance conditions.

The low

flows on the Naugatuck River, where the population is most dense, cause

extremely objectionable nuisances during the summer.

Based upon the need

for five cubic feet per second per thousand population, it may be shown

that a flow not less than 750 cubic feet per second is necessary to avert
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unsanitary nuisances. This estimate is based upon only the sewered popu-
lations of Thomaston, Weterbury, Naugatuck, Beacon Falls, Ansonia, and
Derby and does not include any population equivalents for industrial
wastes. The mean discharge of the Naugatuck River near Naugstuck, Con-
necticut, is about 430 cubic feet per second, indicafing the impossibility
of completely eradicating the domesfic pollutién problems through flow
conservation methods. Under idenl flow conssrvation conditions, it would
be possible to provide only five times L30/750, or less than 3 cubic feet
per secomnd per thousand of sewage~contribﬁting population. It is, how-
ever, obvious that any iﬁcrease in flow will be of benefit, particularly
until such time as the much needed sewsgo~treatment plants can be financed.

22, FLOW DIVER3SION. - Other than minor water-supply diversions

for towns located along the watershed boundaries, there are no importent
extornal developments decreasing or augmenting normal flows of Housatonic
Watershed streams. The surfaée water supplies of all the larger cities
are within the watershed., The City of Waterbury diverts flow from the
Shepaug River to the Naugetuck Basin, While of minor importance, the
flow is of greater benefit in the Naugatuck than it would be in the other
valleys, which are unpoliuted. The modifications in discharge caused

‘by the numerous mill storage ponds located on tributaries tend to even
stream flow. Likewise, the Rocky River development, by slightly in-
creasing low-water flows, is of some benefit to Housetonic River sani-
tation.

Pollution Abstement Plens

23, STATE AND LOCAL PROPOSALS. - Both Massachusetts and Connecticut

realize the recreational importance of the Housatonie River, Follution
control measurss have been directed with this in mind. The agencies
responsible for pollution abatement have specified treatment of all

domestic wastes, and gradual progress is being mede toward fulfillment
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of this desire. To date conditions have been such that the treatment
plants built serve only individual communities. The State of Connecticut
recommended construction of a joint treatment plant to serve the cities

of Ansonia, Derby, and Shelton. Lack of agreement emong these communities
has necessitated that they prepare three separste plans for individually
treating their own wastes, Numerous other municipalities have, upon
recommendation of State agencies, engaged consultants to draw up plans

for sewage-disposal works. In 191} the manufecturers of the Naugatuck
Valley appointed a commitiee Mg investigate the feasibility of the

scheme of developing, impounding or compensating reservoirs on Lead Mine

Brook, Harwinton, Connecticut".9 It recommended the construction of

a dam about one mile above the mouth of Leadmine Rrook. The reservoir
would have a draimmge area of 22 square miles and a storage capaeity of

about 10,500 acre~feet, The committee's report states:

"e « o the matter of conserving waeter in the Upper
Naugatuck Drainage Basin is by far the most practie
cable method of materially increasing the stream
flow of the Naugatuck River, and that the resultant
improvement healthwise, industrially and otherwise
to the cities and towns along its banks particularly
below Waterbury would be so great that the matier is
worthy of the most serious consideration,

"Manufacturers, as individuals and corporations, heve
long pondered this idea, and municipalities have craved
the adoption of this or any other plan that would give
them relief, if no more than temporesry, from unsolved
sewage disposal problems and from stenches as unheelthy
as they are repulsive, At present the lower Naugatuck
River is an open sewer. To such an extent is it used
for sewage disposal purposes that for upwards of 90,000
people living along its banks, south of Waterbury, it
is an snnual midsummer nulsance and menace, If it were
not for the copious discharge of mill acids, some of
which help to counteract the noxious sewage, conditions
would no doubt be even worse then they are, if such
could be possible."”

It is evident from this report that the pollution problem in the
Naugatuck Basin is an old one. Twenty-six years ago, when the population

in the watershed was less than half of what it is today, conditions were
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such that public interest was aroused., Although no action was taken
on the committee's recommendations for a storagé reservoir, facilities
for the treatment of domestic and industrial westes have since been
provided at several points in the basin.

2, EFFECT OF FLOGD CONTROL WORKS UPON WATERWAY POLLUTION.

8. Reservoirs, - The operation of storage reservoirs for
the sole purpose of reducing flood discharges provides valuable sani-
tation benefits. Although no significant improvement in low-water
flow may be expected, since the reservoirs will be regulated solely
%o keep flood losses at a minimum and will therefore be emptied as
soon after heavy rains as dowmstresm conditions permit, definite
sanitation benefits result., Inasmuch as the proposed plen in this
report includes only one reservoir, the benefit due to reservoiré will
be limited. The proposed reservoir on the Naugatuck River at Thomaston,
Comnecticut, will be upstream from the heevily polluted section of
the river. Although there are no sewage~treatment plamnts in operation
on the Neugatuck River below Thomaéton, the severel plants proposed
for Waterbury, Naugatuck, Ansonia, and Derby would be located on the
flood nlain and affected by high water., Some of the sanitation bene-

fits traceable to Thomaston Reservoir are enumersted below.

(1) Protection of sewage-treatment plants., - Sewage-

treatment plants are commonly located at the lowest suitable elevation
to permit collection of sewage by grevity and reduce pumping costs.
Cities and larger-sewered towns in the basin, shown on Plats No, 1,

seppendix E, are without exception situated on rivers, intoc which the
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disposal of wastes, either raw or treated, is the checapest and most
convenient means of removel. As in other watersheds, treoatment plants
are located on flood plains downstream from the populstion centers serveg.
In the floods of M&rch:1936 and September 1938, operation of certain of
these plants wa§ interrupted by high water, Bach flooding necessitates
the discharge of raw sewage, and major delays result before the normal
operating cycle of a plant can be restored. As in the starting of a new
treatment plant, several weeks mey elapse before baeteriological proc-
esses are restored to equilibrium. Flooding of a sewage-disposal plant
generally backs up sludge into sewer mains, where it hardens, necessi-
tating extensive cleaning end repairs. In addition, there is the cost
of remedying sctual physicel damege t¢ the plant and of cleaning and
diginfecting floocded-area property near inundated treatment works.
Contrel of flood waters, therefére, contributes to the assurance of
continued operafion of treatment pldnts.

(2) Diminution of pollution load. - By kseping streams

in their normel channels, operation of flood control works results in
less flooding of sewers, outhouses, cesspools, septic tenks, and refuse
dumps, with less of their wastes reaching stresms. The public hearing
held at Waterbury in connection with this report brought out testimony
that unsenitary nuisances result during high weter at Ansonis, C&nnecti-
cut. Polluted Neugatuck River waters, from upstream as well as local
sources, invade sections of the city, crenting conditions endangering
the public health,

(3) Sedimentation in storage basins., - Storage of

water in reservoirs results in a ssttling nction, reducing the content
of suspended solids. If there ore pollution sources upstream; a reser-
voir pool lessens the content of contamineting suspended materinl, ren-

dering the water more capable of bearing downstream pollution loads.

- 106 -



Little sedimentation would occur et reservoirs operated for flood con-
trol alone, since pools would normally be drawn down,

(L) Aeretion. - Through seration provided at outlet
structures; some increase in dissolved oxygeﬁ content may be expscted
at flood control dams. In most cases water discharging from flood con-
trol reservoirs will be seturated with oxygen, allowing the oxidation
of a maximum quantity of wastes to less objectionable substances.

(5) Bemefits to water supplies. - Flood control will

decrease health heazards occasioned by contamination of municipal and

. private water supplies through direct flooding, rupture of mains, and
cross connections in flood areas. In the clean-up periods following
recent floods, State and local health departments required special pre-
cauntions before use of flooded ground-water supplies could be resumed.

b. Pittsfield Channel Improvement. ~ In addition to the

flood control benefits, the channel improvement proposed by local in-
terests at Pititesfield, Massachusetts, will provide some sanitation
benefits through lessening of inundation by the waters, which receive
pollution from upstream sources at Hinsdale and Dalton.

25.  POLLUTION ABATEMENT BY CONSERVATION STORAGE. - Through di-

lution provided by conservation storage, the concentration of gbjec-
tlonable wastes may be reduced to a degree comparable with partial
treatment. Dilution alleviates objectionable conditions, and, if
conservation sbtorage can be provided at a low cost per acre-foot, it
may be desirable as an additional measure, especially during the time
until the construction of needed tfoatment plants can be financed.

On the Housatonic River operation of sewage-disposal plants, serving
most of the populaticn centers, cbviates the nocessity for furnishing
added low-water flow for pollution shatement purposes. Furthermore,

the health departments of Massachusetts and Conmecticut, in eorder to
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improve the recreational value of the Housatonic Valley, desire not

only a lessening of the concentration of wastes by dilution but the
removal of organic solids by treatment. The situation is different
on-the heavily polluted Nmugatuck River. Conditions along this stream
are more serious than could be remedied through dilution alone. Whersas
a flow of 5 cubic feet per second psr thousand of sewage-contributing
population is needed to avert nuisance conditions, only 2.9 cubic feet
per second could be made avallable through ideal conservation of Nauga-
tuck River flow. Conservation storage can be provided at the Thomaston
site, recommended for flood control in the main report. While any in-
erease in low-water flow would alleviate the prosent critical conditions,
no complete solution of the pollution problem can be found through con-
servation storage at Thomaston. Evaluation of bznefits for pollution
abatement by conservation storage to ircrease low-water flows dees nct
warrant the construction by the United States of multiple-purpose reser-
voirs for this use. State and local governments mey find it warranted
when combined with other purposes snd local advantages. Pollution bens-
fits from Thomaston Reservoir would acecrue exclusively in Connecticut,
mainly along the Naugatuck River from Thomsston to Derby.

Summe ry and Conclusions

26,  SUMMARY.

a. | The Housatoric River is in fairly good sanitary condition.
There is complete treatment of 59.3 percent of the domestic wastes origi-
nating in Massachusetts and 57.5 percent of those from New York. The
percentage of treated westes in Comnecticut is alsoc high, until the
Naugatuck River 1s remched. In the entire Housatonic Watershed, 33.2
percent of th;e population is sewered with treatment, L1.0 percent sewered
without trea'l:jm nt, and 25.8 psrcent unsewered with rural dispossl methods.

b. Although no sanitation stendards have been set for the

‘watershed, past usage has designated the Housatonic River as a recrea-
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tionel stream; the Tenmile and Shepaug Rivers as water=supply sources;
and the Still and Naugatuck Rivers as industrial streams.

¢. Present sanitary conditions permit all communities to
 obtain adeguate surface water supplies from within the watershed. The
surfoce and ground waters of the basin are low in iron and higher in
hardness than other New England maturel waters.

d. While the Housatonic River is generally in good sanitary
condition, there is sufficient pollution to prohibit its use for wmter
supply without purification. It is the largest potential source of
water supoly in southern New England. The Tenmile River in New York
is used only for the auxiliary water-supply of & State institution,

It has been studied as a probable extension for the metropolitan water
supply of New York City, and is the nearest available development re-
meaining. Past utilization of the Tenmile Watershed hes been impeded
by interstate complications.

e+ Although no final agreements to accomplish pollution
abatement have been entered into by the three States concerned, it is
evident that some interstete cooperation is necessary to sffect com-
plete conmtrol of pollution on the Housatonic and Tenmile Rivers. At
‘present some municipalities, having treatment plants, counbtinue to feel
 the results of upstreem, out-of-state pollution. The rivers entering
.Connecticut from Massachugsetts and New York are, however, not seriously
poelluted in the Housatonic Watershed. |

f. The largest communities having sewage-disposal plants
are those at Pittsfield, Lenox, and Stﬁckbridge, Massachusetts, and
Danbury, Torrington, and Watertown, Connseticut. As indiecated on
Plete No. 1, appendix E, there are several other trestment works,
operated at communities and institutions.

g« The Naugatuck River, because of its heavy population

density and industrialization,is the most polluted stream in Connecticut.
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Treatment plants sre urgently nseded and the State is stfiving to effect
needed installations to serve Waterbury, Haugatuck, Ansonia, Derby, and
Shelton. Finencial conditions sre such that there is no immediate prospect
of construction of these necessary improvements.

h. The industris)l waste situation is serious along the Nauga-
tuck end S$till Rivers., Over 11 million gallons per day of trade wastes are
discharged intoc the Naugatuck River from NUMErous manufacturing centers.
The principal industries arce metallurgical, with brass manufacturc pre-
dominating. While extensive research has been carried on by the Comnecti-
out State Water Commission and other agencies, no commercially satisfactory
method has been evolved to date, and the Sbate, lacking suitable methods to
suggest, has been umable to urge trede waste treatment for metallurgical
wastes, Some of the pollution entering the Still River at Danbury and
Bethel has recently been removed through treatment, bubt there still ro~
mains a sizeable volume of untreated hat factory wastes entering the
stream. For other types of industry, there are numerous treatment processes
operating in the Connecticut portion of the watershed.

i. Viith population centers separated and some dams end natural
rapids interspersed, there is some opportunity for self-purification be-
tween pollution sources on the Housatonic River., No such chance for im-
provement exists on the lower Naugsastuck River.

J» Disposal of refuse by dumping into stresms or upon river
banks below high-water level, in viclatilon of State and local ordinances,
is & general practice at some industriel plants and in certain municipalities.
An wnsanitary end, from the standpoint of floods, dangerous condition has
resulted in Denbury from gradual encroachment and filling in of the Still
River channel by illegal deposition of refuse,

k. Streams in the Housatonic River Watbtershed have experienced

extremely low flows which have, at times, accentuated nuisance conditions.
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1. Operation of flood control reservoirs would provide
numerous incidentel sanitation benmefits, such as (1) protection of
sewage-treatment plants, (2) diminution of pollution lond picked up
by high flood stages; (3) sedimentation in storage basins, (4) eeration
at outlet structures, and (5) bensfits to water supplies.

27; CONCLUSTONS .

a+ Municipal sewage-trestment plants are needed at the
following sewsred communities, listed in downstream order: Dalton,
Hinsdale, Great Barrington, and Lee, Massachusetts; New Milford,
Thomaston, Weterbury, Nougatuck, Ansonis, Derby, and Shelton, Cone
necticut. The last five ¢ities and towns, 21l located on the Naugatuck
River, constitute a major problem. Waterbury is the largest city in
western New Englend with no sewapge-treatment facilities. The Town of
Naugatuck kas agreed to provide treatment for its wastes as soon as
similer action is undertaken by Waterbury. Ansonis, Derby, and Shelton,
having failed to concur on construction of a joint.treatment plant,
approved by the State, are now plenning three separate units;

b. Formulation of interstate agreements among Massachusetts,
New York, and Connecticut with the ultimate objective of setting puri-
fication standards for the Housatonic and Tenmile Rivers is desirable.

¢+ Laws enabling Massachusetts authorities to force
cessation of pollution, prevent new sources, and establish regulstions
for pollution abatement and control are ne eded. The pollution laws ene
forced in New York and Comnecticut are satisfactory.

d. The Housatonic River Watershed pollutlon problem can be
effEOtivelylsolved only through treatment of wastes from sewered com-
munities and industriel zones,
¢. While the comprehensive pollution abatement program

resolves itself into treatment of wastes rather than provision of
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dilution, conservation storage for augmenting low-water flow would be
beneficial, particularly on the Naugatuck River, if it can be made
economical 1y évailable.

f. Expenditures by the United States for added storage
for pollution abatement in flood control reservoirs are nct justified
by an evaluation of the benefits therefor., Additional local benefits
and advantages may warrant provision of such storage by local or State
interests. Physical conditions at the Thomaéton dem site, recommended .
for flood control, are such that added storage for conservation can be
provided.

g+ Continuation of research to develop methods of indus-
trial waste treatment is commended, end with improvement in the economics
of waste trecatment, other plant owners should be encouraged to make in-

stallations voluntarily. In the abatement of Naugatuck Wete rshed pol-

lution, it is of importance that a suitable method be found for lessening
the harmful effects of metal wastes and, if possible, recovering some of
the valusble metals now being discharged in solution. As rapidly as %
finances permit, treantment plants, either individual or centralized,

should be established for industries releasing offensive wastes or

contaminating watsrs.

h. Periodic sempling and anelysis of river waters in Massa-
chusetts and Connecticut furnishes the svidence necessary for properly
contfolling the quality of waters. Continuation of such programs is
recommend ed,

i. To abate pollution caused by dumping of refuse into
streams, the town, city, and State authoritiss should provide garbage
reduction or refuse incineration plants or suitable dumping grounds.
Regulations for refuss disposal and, when necessary, prosecution of

violators are also suggested. This is a matter of importance along the

Still River in Danbury, Commecticut.,
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